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ADJOURNED MEETING, 
Boston, Fzsrvuary 13rx, 1889. 


At 10 a. m., about forty members of the Association went to the Chadwick 
Lead Works. They were courteously entertained by Mr. Chadwick, Treas- 
urer, Mr. Ingraham, Assistant Treasurer and Mr. Brodrick. The basement 
was first visited, where an exhibition of the process of rolling sheet lead was 
witnessed from the point of melting to completion; thence to the second floor 
where the process of making lead pipe, tin-lined lead pipe and covering wire 
cables was seen; other parts of the shop were also inspected, including the top of 


the shop tower where the members of the Association enjoyed a fine view of 
Boston harbor. At the conclusion an excellent lunch with cigars was provided 
by the company. 

In the afternoon the Association assembled at Young’s Fotel and after par- 
taking of the usual lunch, the meeting was called to order by the President, 
the following guests and members being present: Mayor Henry H. Gilmore, 
Cambridge, Mass.; Mayor James F. Jackson, Fall River, Mass.; John Breen, 
Pres. Water Board, Lawrence Mass ; Ex-Mayor L. L. Fuller, Malden, Mass. ; 
Rev. D. N. Beach, Cambridge, Mass.; E. B. Mann, Supt., Woodsville, N. 
H.; Robert J. Thomas, Supt.. Lowell, Mass.; J. G. Dennett, Pumping Engi- 
neer, Salem, Mass.; Charles F. Allen, Treas., Hyde Park, Mass.; Solon M. 
Allis, Supt., Malden, Mass. ; Phinehas Ball, C. E., Worcester, Mass. ; Charles H. 
Baldwin, Boston, Mass.; Joseph E. Beals, Clerk and Registrar, Middleboro, 
Mass,; Dexter Brackett, Supt., Eastern Div. Boston W. W., Boston, Mass. ; 
George F. Chace, Supt., Taunton, Mass.;R. C. P. Coggeshall, Supt., New 
Bedford, Mass.; H. 8. Chase, Supt., Great Falls, N. H.; Lucas Cushing, 
Boston, Mass.; Edwin Darling, Supt., Pawtucket, R. L; Nathaniel 
Dennett, Supt., Somerville, Mass.; Albert B. Drake, City Surveyor, 
New Bedford, Mass.; Horace L. Eaton, City Engineer. Somerville, 
Mass.; F. F. Forbes, Supt,, Brookline, Mass.; Frank L. Fuller, C. E., 
Boston, Mass.; Albert S. Glover, Water Registrar, West Newton, Mass.; 
J, A. Gould, Jr., Asst. City Engineer, Boston, Mass.; Frank E. Hall, Supt., 
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Quincy, Mass.; John L. Harrington, Cambridge, Mass.; William M. Hawes, 
Water Commissioner, Fall River, Mass ; L. E. Hawes, C. E., Wakfield, Mass. ; 
Horace G. Holden, Supt , Nashua, N. H.; Horatio N Hyde, Jr., Supt., New- 
tonville, Mass. ; Willard Kent, Supt., Woonsocket, R. I.; Patrick Kieran, Supt., 
Fall River, Masss.; George A. Kimball, C. E., Boston, Mass,; W. E. McClintock, 
City Engineer, Chelsea, Mass.; Parker Merrill, Supt., Melrose, Mass.; Hiram 
Nevons, Supt., Cambridge, Mass. ; Albert F. Noyes, City Engineer, West New ton, 
Mass. ; John F. Philbin, Water Registrar, Clinton, Mass ; L. Fred Rice, C. E., 
Boston, Mass. ; W. W. Robertson, Water Registrar, Fall River,JMass. ; A. H. Salis- 
bury, Supt., Lawrence, Mass.; Charles W. S. Seymour, Supt., Hingham, 
Mass.; George A. Stacy, Supt, Marlboro, Mass.; George F. Swain, Prof. of 
Civil Engineering, Mass. Inst. of Technology, Boston, Mass. ; Lucian A. Taylor, 
C. E., Boston, Mass.; M. M. Tidd, Hydraulic Engineer, Boston, Mass. ; 
D. N. Tower, Constructing Engineer, Cohasset, Mass.; Horace B. Winship, C. 
E., Norwich, Conn.; George E. Winslow, Supt, Waltham, Mass.; E. R. Jones, 
Boston, Mass.; Henry ©. Meyer, (Engineering and Building Record) New York 
City; H. R. Barker Mfg. Co., Lowell, Mass.; Chadwick Lead Works, Boston, 
Mass.; Chapman Valve Mfg. Co., Indian Orchard, Mass.; Deane Steam Pump 
Co., Holyoke, Mass. ; Gilchrist & Gorham, Boston, Mass.; Henry F. Jenks, Paw- 
tucket, R. L; John T. Langford, Contracting Engineer, Boston, Mass.; A. M. 
Morton, Boston, Mass.; Peet Valve Co , Boston, Mass.; R. A. Robertson, Jr, 
Providence, R. L ; Benjamin S. Terry, (A. W. Harris Oil Co.) Providence, RI. ; 
J. A. Tilden, (Hersey Meter Co.,) South Boston, Mass.; B. Frank Polsey, 
(Walworth Mfg. Co.,) Boston, Mass.; George Woodman & Co., Boston, Mass. ; 
J. M. Betton, (H. R. Worthington.) Boston, Mass, 


The following gentlemen were elected members of the Association: 


ACTIVE MEMBERS, 


Freeman C, Coffin, C. E., Boston, Mass. 
Horace L. Eaton, C. E., Somerville, Mass. 


A vote of thanks was passed to the Chadwick Lead Works for their instruc- 
tive entertainment and courtesy extended during the forenoon. 

Mayor Gilmore, of Cambridge, was the first gentleman called upon to speak 
and although he said he was not so good a talker as his predecessor in office, he 
nevertheless nade a pretty good speech. He spoke of the necessity of every 
city having good water and was glad to see that the management of the water- 
works of the various cities was in such good hands. 

Mayor Jackson, of Fall River, who was next called upoa, in speaking of the 
application and use of water in cities, said he was glad to see the matter of 
giving to citizens more rights in this regard brought before the lawmakers of 
the state. He approved of the bill on the subject now before the Legislature, 
and hoped it would pass without opposition. 

Mr, Henry ©. Meyer, of the Engineering and Building Record, was then 
presented to the Association. Mr, Meyer courteously declined making a speech 
on the ground that he had no experience in the management of water works. 
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Ex-Mayor Fuller, of Malden, was the next speaker. He referred to his 
extended service in the Malden Water Board and the interest he felt in the 
Association. 

Mr. Lucian A. Taylor then read a paper on the Quincy Dam which was 
followed by short experience papers as follows: 

A Few Notes on Erosion and Its Effects on the Pacific Coast, by Solon M. 
Allis. Supt., Malden, Mass ; An Experience with a Sand Blast, by John L. 
Harrington, Asst. Supt., Cambridge, Mass.; An Experience with a Sand Blast, 
by Phinehas Ball, C. E., Worcester, Mass.; How We Painted Our Reservoir or 
Standpipe, by Jos. E. Beals, Registrar, Middleboro, Mass.; How They Put the 
Walking Beam into the Steamer Puritan, by W. M. Hawes, Water Commis- 
sioner, Fall River, Mass.; An Experience with Water Meters, by Horace G. 
Holden, Nashua, N. H, 


QUARTERLY MEETING. 


YOUNG’s HOTEL, BOSTON, WEDNESDAY, MARCH 13TH, 1889. 


_ The following members and guests were present: 

Charles F. Allen, Treas., Hyde Park, Mass.; Solon M. Allis, Supt., Malden, 
Mass.; Richard W. Bagnell, Supt., Plymouth, Mass.; Joseph E. Beals, Clerk 
and Registrar, Middleboro, Mass.; Dexter Brackett, Supt. Eastern Div. Boston 
W. W., Boston, Mass.; George F. Chace, Supt., Taunton, Mass.; H. S. Chase, 
Supt., Great Falls, N. H.; Freeman ©. Coffin, Boston, Mass.; Lucas Cushing, 
Boston, Mass. ; H.W. Conant, Supt., Gardner, Mass. ; R. ©. P. Coggeshall, Supt., 
New Bedford, Mass.; F. H. Crandall, Supt., Burlington, Vt.; Edwin Darling, 
Supt., Pawtucket, R. I.; Thomas M. Drown, Prof. of Chemistry, Mass., Inst, 
of Technology, Boston, Mass.; Horace L. Eaton, City Engineer, Somerville, 
Mass. ; Desmond FitzGerald, Supt. West. Div. Boston W. W., Brookline, Mass. ; 
F. F. Forbes, Supt., Brookline, Mass.; Frank L. Fuller, C. E., Boston, Mass. ; 
Albert S. Glover, Water Registrar, West Newton, Mass.; John lt. Freeman, C. 
E., Boston, Mass.; J. A. Gould, Jr., Asst. City Engineer, Boston, Mass.; 
Frank E. Hall, Supt.. Quincy, Mass.; Joseph C. Hancock, Supt., Springfield, 
Mass. ; John L. Harrington, Cambridge, Mass. ; William M. Hawes, Water Com- 
missioner, Fall River, Mass.; L. E. Hawes, C. E., Wakefield, Mass.; Horace G. 
Holden, Supt., Nashua, N. H. ; Horatio N. Hyde, Jr., Supt., Newtonville, Mass. ; 
Willard Kent, C. E., Woonsocket, R I.; Patrick Kieran, Supt., Fall River, 
Mass.; Hiram Nevons, Supt., Cambridge, Mass.; Weaver Osborne, Water 
Commissioner, Fall River, Mass.; John H. Perkins, Supt., Watertown, Mass. ; 
John F. Philbin, Water Registrar, Clinton, Mass.; George J. Ries, Supt., East 
Weymouth, Mass.; L. Fred Rice, C, E., Boston, Mass.; W. W. Robertson, 
Water Register, Fall River, Mass.; A. H. Salisbury, Supt., Lawrence, Mass, ; 
Frederick P. Stearns, Chief Engineer, State Board of Health, Boston, Mass. ; 
L. C. Wadleigh, Pres. Water Board, Haverhill, Mass.; George E. Winslow, 
Supt., Waltham, Mass.; E. R. Jones, Boston, Mass.; J. M. Betton, (H. R. 
Worthington) Boston, Mass. ; Chapman Valve Mfg. Co., Indian Orchard, Mass. ; 
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F, H. Hayes, (Deane Steam Pump Co.,) Holyoke, Mass.; Jason Giles, (Chap- 
man Valve Mfg. Co.) Indian Orchard, Mass.; Henry F. Jenks, Pawtucket, R. I. ; 
J. C. Kelly,(National Meter Co.,) New York City; Peet Valve Co., Boston, Mass. ; 
Benjamin 8. Terry, (A. W. Harris Oil Co.) Providence, R. L; J. A. Tilden, 
(Hersey Meter Co.,) South Boston, Mass.; W. H. Moulton, (Union Water Meter 
Co.,) Worcester, Mass. ; B. Frank Polsey, (Walworth Mfg. Co.,) Boston, Mass. ; 
G, L. Whittemore, (George Woodman & Co.,) Boston, Mass. ; Mr. Welsh, (H. R. 
Worthington,) New York City. 

Guests -F, H. Whipple, Detroit, Mich ; R. F. Ross, Modern Light and Heat, 

Detroit, Mich.; W. W. Dean, Lawrence Water Board; Charles H. Boomer, 
Water Commissioner, Fall River, Mass.;T.W. Kieran, C. E., Fall River, Mass. ; 
Mr. French, (Cambridge Daily); H. Q. Sanderson, N. W. Fiske, Springfield Water 
Board; Charles E. Getchell, Commissioner, Waltham, Mass.; 8. H. Spear. C E., 
Quincy, Mass. ; J. G. Dennet, C. E., Salem, Mass.; W. 8. Smith, (M. H. Durgee, 
New York City); C. S. Davis, Water Commissioner, Plymouth, Mass.; F. C. 
-Davis, Consulting Engineer, Mason Locomotive Works; Z, R. Forbes, Asst. 
Supt., Brookline, Mass.; George A. Ballard, City Treas., Fall River, Mass. ; F. W. 
Skinner, (Engineering and Building Record, New York City); X. H. Goodnow, 
State Board of Health; Mayor Jackson, Fall River, Mass.; A. H. Smith, Salem 
Water Board; W. E. Buck, C. E., Lake Village, N. H.; R. J. Thomas, Supt., 
Lowell, Mass.; Miles F. Brennan, Pres. and Mr. Oliphant, Water Board, 
Lowell, Mass.: M. W. Baker, (Engineering News), New York City. 

On the table in front of the President was placed a large and beautifal floral 
model of the well-known Jenks drinking fountain. ‘This elegant design was 
composed largely of tea roses and carnation pinks and was presented to the 
Association by Henry F. Jenks of Pawtucket. The thanks of the Association 
were extended to Mr. Jenks for his handsome present. Just previous to the 
close of the meeting the Association presented this model to President Nevons. 

President Nevons, in calling the meeting to order at 2.25 p. m., expressed 
himself as pleased to see so many present and stated that since the last meet- 
ing he and the Secretary had made very satisfactory arrangements for the June 
meeting at Fall River. 

He then referred to the death of Mr. William S. Barbour, City Engineer of 
Cambridge, as follows: 

*Since our last meeting we have lost one of our number. I refer to 
Mr. William 8. Barbour, City Engineer of Cambridge, who died on the 24th 
of February and was buried on the 27th. 

A basket of flowers was sent by the Association which was represented at 
the funeral by Mr. Noyes, of Newton. 

It seems fitting that the Association at this time should take some action 
regarding the death of our comrade and anticipating such action, I have 
appointed a committee consisting of Messrs. Noyes and Glover of Newton and 
Harrington of Cambridge to prepare’ a series of resolutions.” 

Mr. A. 8. Glover, for the committee, submitted the following: | 


Resolved, That this Association having learned with profound regret of the 
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death of their fellow member, William 8. Barbour, City Engineer of Cambridge, 
and deeming it fitting to take some action thereon, hereby places upon record 
its sense of the great loss it has sustained in the death of Mr. Barbour, who by 
his high character, by his able and conscientious work in his profession and by 
his active interest in the work of this Association has done much to maintain 
its high standing and to extend its field of usefulness. 

' Resolved, That these resolutions be spread upon the records of the Associa- 
tion, and that a copy thereof be sent to the family of the deceased. 

The resolutions were unanimously adopted and ordered placed upon the 

_ records. 

Cross and Crown was then sung by Mr. F. L. Pratt. 

The Secretary read letters from Jas. L. Gale, Chief Engineer of the Glasgow, 
Scotland, Water Company, an honorary member, and from Secretary J. H. 
Decker, of the American Water Works Association, Winfield, Kan., inviting 
all to attend the next annual session of the Association, in April, at Louis- 
ville, Ky. The letters were placed on file, 

The Secretary also read the applications for membership of the following 
parties : 


ACTIVE MEMBERS. 


Byron J. Cook, Superintendent of Water Works, Woonsocket, R. L 
Prof. Dwight Porter, Massachusetts Institute of Technology, Boston, Mass. 
Captain James L. Lusk, Assistant Engineer of the Commission, in Washing- 


ton, D. C., in charge of water distribution and sewage. 
Charles S. Davis, member of the Plymouth, Mass., Water Board. 


ASSOCIATE MEMBERS, 
W. L. Smith, Everett, Mass. 
C. E. Roberts, Pemberton Square, Boston. 


On motion of Mr. Hamilton, the Secretary cast an affirmative ballot, and the 
above candidates were declared elected members of the Association. 

The following short experiences were then given: 

Filtration, by Edwin Darling, Supt., Pawtucket, R. I.; Repairs on a 
Wrought Iron Pipe Main, by J. A. Tilden, 0. E., South Boston, Mass.; Raising 
or Lowering Large Water Pipes, by Dexter Brackett, C. E. Boston, Mass.; A 
Visit to the New Croton Aqueduct, by Desmond FitzGerald, C. E., Boston, 
‘Mass.; A Temporary Dam at New Bedford Water Works, by R. ©. P. Cogges- 
hall, Supt., New Bedford, Mass. ; A Novel Way of Placing a Bridge in Position, 
by Charles A. Allen, City Engineer, Worcester, Mass.; Accident on a Tile Pipe 
Conduit, by W. H. Richards, Supt., New London, Conn. and an address on The 
Relations of Great Ponds to Water Supplies for Cities and Towns, by Mayor 
James F, Jackson, of Fall River, Mass. Remarks were also made by Mr. E. R. 

Jones, of Boston, after which Mr. J. C. Hancock, Supt. of the Springfield 
Water Works, spoke as follows: 
















JOURNAL OF THE 





150 


Mr. President and Gertlemen:—The object, or the principal object, of this 
Association, is the promotion of knowledge pertaining to the construction and 
maintenance of water works. The people of Springfield are agitating the 
question of a new water-main, and the question arises, What size pipe shall 
we lay? I would state that we have in our city something like eighty-five 
miles of water pipe. We have 777 gates, 627 fire hydrants, and somewhere 
between 5,000 and 6,000 services. Our gross income is practically $129,000. 
The people of Springfield have a good deal of confidence in the New England 
Water Works Association. They believe they are competent to decide any 
question that may arise, and I find that city officials and others desiring infor- 
mation upon water works naturally look to this Association, composed, as it is, 
of scientific men and practical men. They-say that this Association is compe- 
tent to decide the question of what size main is necessary for a city like 
Springfield. Consequently, we have prepared a paper, which I will read to 
you, giving the facts in the case. Then I propose to give each member this 
paper in an enevelope. Within that envelope is another envelope, stamped 
and directed to the water commissioners of Springfield, for you to take home 
and read over, and we want you to answer that letter. Simply put down what 
you think and put it into the post office. The letter is as follows: 


Orrick oF THE WatTEeR COMMISSIONERS, 
Briveg St., Sprincrreip, Mass., March 13, 1889. 

The City of Springfield has a population of 40,000, and is growing rapidly. 
It has large manufacturing interests, which are also steadily developing. 

Its present water supply is furnished from the Ludlow Reservoir, located in 
in the town of Ludlow, eleven miles northeast of the center of the city, at an 
elevation of 182 feet above the higher, and 312 feet above the lower, levels of 
the city. Its present dependence is upon a single 24 inch main, made of Nos. 
11 and 12 gauge sheet iron, and known as “ cement-lined pipe.” It has been 
in use fifteen years. The cement, as applied to the outside of the sheet-iron 
shell, fails to adhere to it, and, when uncovered for repairs, the pipe shows 
signs of rapid decay. 

The maximum carrying capacity is practically 5,000 gallons per minute; the 
consumption of water has already reached and passed the safe limit. 

This condition of our water supply brings before our citizens most forcibly 
the question of an additional main to our reservoir. The material point of 
difference is in the size of the main to be adopted. The Water Commissioners 
and Superintendent are unanimous in the opinion that nothing less than a 
86-inch main, of cast-iron, should be laid. There are some who advocate a 
smaller pipe. 

The carrying capacity of a 36-inch main is 15,000 gallons per minute, or a 
working capacity, for fire duty, of some 10,000 gallons per minute. 

In twenty-five years’ experience continuously as Superintendent of Water 
Works, I have failed to discover any water works officials who were willing to 
admit that they made a mistake in laying too large a pipe, while the instances 
are numerous of mistakes made in laying them too small. 
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I fear there is great danger of our city making the usual mistake of laying 
too small a main; our reservoir being located at so great a distance from the 
city would require a larger main than would be necessary if it was located 
nearer. A smaller main than 36-inch would probably supply our city for a 
few years; but is it economy to lay a main that would require duplicating in 
the near future ? 


The above facts are submitted to the New England Water Works Association 
with a view of obtaining an expression of opinion from the individual members 
of the Association, as to the size of pipe our city should adopt in laying a new 
main from our reservoir to the city. 


I shall feel under many obligations to the members of this Association, if 
they will designate on the slip of paper enclosed in the envelope herewith the 
size of pipe they would suggest, under the circumstances, sign the same, and 


return by mail at their convenience. 
J. C. Hancoox, Superintendent. 


I have these circulars with me, and I will pass them about and let each 
member have one, with the request that they will write down what they think, 
put it in the envelope and send it to us. AggI said before, we should feel 
under many obligations to the members that doso. The people of Springfield 
are taking a great interest in this matter. Our water commissioners, Mr. 
Sanderson and Mr. Fiske, are taking so much interest that they are with us 
today. The mayor desired to come, but he had pressing business which kept 
him away. I feel that in asking this we are asking only what all the members 
are willing to give. I, for one, certainly am willing to give the Association any 
knowledge I may have. I don’t claim to have much, but what little I have, 
gentlemen. you may have it. 


The President. I have no doubt that Mr. Hancock will receive a hearty 
response to his invitation, and I think the people of Springfield made no 
mistake when they say they consider this Association competent to wrestle 
with that subject. That is what we are here for. I would like to have a few 
remarks now from Mr. Sanderson, chairman of the water committee of 
Springfield. s 

Water Commissioner Sanderson. Mr. President: —-I came down here rather 
as a spectator than as one who should instruct. It has given me a great deal 
of pleasure to meet the gentlemen here. I have spoken to quite a number of 
them in relation to the size of the main that would meet our case, etc. I pre- 
sume that an expression from the members of the Association would have 
great weight with our people at Springfield. We shall be very much gratified 
if they will give their advice on this question which we have submitted. 


Mr. 8. M. Allis. In a question of this kind, it seems to me, before we give 
an opinion as to what size pipe will be required, that we should get information 
as to whether or not the reservoir will supply the number of inches we might 
suggest, or whether it will supply more. It seems to me there should be some 
Such inquiry made that will give us information so that we may be able to 
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properly answer the question as to whether they should have a larger pipe 
than that he has mentioned. 

Mr. Sanderson. I would say that we have a reservioir that contains two 
billions of gallons of water. The supply of water is almost inexhaustible. 
The supply is ample for a population of 200,000 or upward. 

Mr. Hawes. How much are you using today? 

Mr, Sanderson, Our consumption is from 90 to 100 gallons per capita, per 
day. 

The President. I have just had a note handed to me, which I will ask the 
Secretary to read at this time. 

The Secretary read the following: 

Mr. President:—In Malden we have fifty-three miles of cement pipe and talk 
of laying cast-iron in the future. Now I would like to know what is considered 
the life of cast-iron pipe when liable to tubercles of oxide of iron? What 
number of breaks per mile of cast-iron pipes, at twenty years’ service, is 
expected at a pressure of say, 110 pounds? Can any one give us statistics of 
older pipes? 8. M. Anus, Supt. Malden Water Works. 


The President. That is a pretty good conundrum for you, gentlemen. If 
any one wants to answer that, there is an opportunity now. I think it is safe 
enough to use cement pipe, if you have sheet-iron lining from three-quarters 
of an inch to an inch thick. 

Mr. Hawes. I want to say one word. I have been asked the same question 
by the citizens of our town —how soon it would be before we had occasion to 
put in new pipe. I took occasion to look that up a little bit, and I saw in 
Philadelphia, pipe that had been in the ground fifty years taken up, appar- 
ently in as good condition as ever. That was cast-iron pipe—not ce- 
ment. Ihad occasion, also, to be in Baltimore, the oldest water works 
there is, I believe, in this country—some 66 or 67 years old—and I 
saw a pipe being taken up there that had been in the ground sixty 
years, and it was being relaid again —that is, pipe of dimensions of eight inches 
and upwards. I will say that the four and six inch pipe, in my opinion, will 
fill up, as has been practically proved, under different circumstances. I find 
that in Europe there is pipe that is said to have been laid 100, 125 and even 
150 years, and is now in as good condition, apparently, as is necessary for all 
purposes. 

Mr. Allis. Thatis just what I want to find out, exactly. We have been 
talking of laying iron pipe in the future, and some men have said, ‘‘ We have 
got cement pipe now, and if itis made all right it will be all right.” I have 
said, ‘‘ But they won’t make it right.” So here is the information that I want, 
exactly. Now, I say we should have iron pipe, and if we can have it, let us 
have it. 

Mr. FitzGerald. I saw, day before yesterday, in New York, a wooden pipe 
taken up that had been in the ground over 100 years, and was apparently just 
as sound as if it had been recently laid. The log was about a foot and a half 
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in diameter, and the diameter of the bore was about three inches or three and 
a half, and had an iron gate in it—a wrought-iron gate—and the wrought-iron 
gate was in pretty fair condition. You could screw the valve up and down, 
I think, but I am not sure. The pipe itself was in very good condition. It 
had been lying in the ordinary dry sand of New York city streets, if you know 
what that is. That was a wooden pipe. I have known of cast-iron pipes 
much older than fifty years, in good condition. 


Mr. Holden. I would say that on one occasion I came across a main laid in 
1853, 35 years old, and I found that that pipe was reduced in size by tubercles 
inside, probably one inch. The pipe is now eleven inches in diamater. Of 
course some waters would affect cast-iron more than other waters. This 
was a plain, cast-iron pipe, and the pipe was just as good as when laid, 
apparently, with the exception of the rust which had formed on it. 


Mr. Sanderson. As an instance in point, I would say that in Springfield 
recently it was intended to get an expression of opinion as to the merits of 
cement pipe and cast-iron pipe, relatively. Mr. Ball, of Worcester, who built 
our works, has had a long experience in water works. Mr. Ball gave the com- 
mittee to whom this matter was referred for investigation, instances of pipe 
that had been in the ground sixty, seventy, or eighty years, and which was to 
all appearances, just as good at the end of that time as it was the day it was 
laid. It was cast-iron pipe. He cited the instance of a piece of pipe that was 
in the Centennial Exhibition in Philadelphia, that had been in the ground for 
eighty years. That was cast-iron pipe that was to all appearances, perfectly 
good for eighty years more. Our committee decided that the evidence pre- 
ponderated so strongly in favor of cast-iron pipe that the question of sheet- 
iron pipes was thrown overboard entirely. That question is not considered 
now by our committee. The only question is the size of cast-iron pipe that 
we shall lay. 


On motion of Mr. Hawes a vote of thanks was tendered to Mr. Henry F. 
Jenks, of Pawtucket, R. I., for the floral gift, and on motion of Mr. Glover 
the thanks of the Association were tendered to Mayor Jackson, of Fall River, 
for his interesting and instructive address. 


The meeting then adjourned. 


The remarks at both meetings were interspersed by singing by Messrs. Pratt 
and Munroe which added greatly to the pleasure of the occasion, 
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“AN EXPERIENCE WITH WATER METERS.” 


BY 


Horace G. Houpen, Superintendent, Nashua, N. H. 





At our last meeting an arrangement was made for each one of us to give an 
account of some work which we had been engaged upon during the past season. 
Now, as nothing out of the usual routine has transpired on the works which 
I represent, I will relate an experience which I once had with water meters, 
and I have no doubt that similar cases may have happened in connection with 
the water departments of other cities. 

Ten years ago I was elected to take charge of the water works in a city of 
about 65,000 inhabitants. The works-had been in operation about six years, 
and were managed under the direction of a water board. The rules of the 
board in regard to meters were that any person desiring to have water at meter 
rates, could, on application to the board, receive a meter and set it at his own 
expense. The meters were sold to the consumers at a fair profit over the 
wholesale price of them. At the time that I took charge of the work, there 
were 407 meters in use, most of which had been running from one to six years. 
There were three kinds of meters, and as I do not wish in this article to ad- 
vertise either the merits or faults of any meter, I will simply say that there 
were 54 brass meters, 282 iron meters, and 71 other meters which I will class 
as vuleanite. The brass and iron meters would be classed as piston meters 
while the vulcanite were of the class called inferential meters. The meters 
were read once every three months by an inspector who usually devoted the 
last week of the quarter to read the meters, and whose orders were to hand 
the readings into the office so that the water bills could be made out by the 
first of the quarter, and never to touch a meter as long as water would run 
through it, but in case the water stopped, to take the meter off, send it to the 
manufacturer for repairs and charge the expense to the owner. 

I found on examination of the metered water bills for that quarter that out 
of 407 metered bills, 171 of them were for estimated amount of water used, 
and on inquiring of the water registrar about them, he said, that many of the 
meter readings were the same as for the three months previous; also that 
other bills were so small that he was sure much more water had been used 
than the meter indicated; he therefore made out a bill for an amount which 
he estimated might have been used, and the consumer seldom objected to pay- 
ing it. 

After suggesting to him that perhaps a better plan would be to guess at one- 
half the amount of water consumed by each metered customer and then multiply 
that by two, I concluded that it would be for the interests of the water depart- 
ment to have every meter overhauled, and if possible, put in good running 
exer; as the brass meters had been the longest time in use, I commenced 
«’.5 them. The main trouble with them appeared to be that most of them 
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were not of sufficient capacity to carry the amount of water require 1, and con- 
sequently many of them were so badly worn that a fair sized stream of water 
could pass through them without registering. In fact I found this to bea 
prominent fault with nearly all of the brass and iron meters. As the consum- 
ers were allowed to purchase whatever size of meter they chose, and as the 
price varied according to the size, it followed as a natural consequence that 
the smallest sized meters being the cheapest, were about the only ones in use. 
The meters were also set in the cheapest possible manner, many of them being 
simply attached to the end of the service pipe without any unions, and no pro- 
vision made for taking off the meter except by cutting the pipe on each side 
of it. For testing the meters I purchased a 2,000 pound double beam Fair- 
banks platform scales, and on this had a tank two feet square with a capacity 
of ten cubic feet, and an outlet at the bottom, connecting with the sewer 
through which all the water could be drawn off when necessary. Above this 
tank was a water pipe leading from the meter to be tested, and with a bibb 
cock through which all the water, after running through the meter, would 
pass into the tank. In this bibb cock was a place where disks with different 
sized orifices could be placed so that the meter after being tested on a full 
stream, could, by means of the disks, be tested on streams varying in size from 
one-fourth inch to one sixty-fourth inch. 


Before testing the meter, the scales were carefully balanced; then a cubic 
foot or 624 pounds weight of water were drawn through the meter, and the 
difference in measure of the meter register from the weight by the scales care- 
fully noted. Then 624 pounds of water were drawn through streams of differ- 
ent sizes and any variations of the register noted; and lastly, if there was any 


doubt about the correctness of the meter, ten cubic feet or 625 pounds of 
water were run through it. With this amount a small variation of the regis- 
ter could be easily detected. Most of the brass meters would register cor- 
rectly on a full stream, while they would not register at all on a } inch stream. 
These meters were sent to the manufacturer and put in good condition at a 
cost of about $6.00 each. 


With the iron meters I found the trouble to be caused by large collections of 
rust filling the ports and body portions of the meter, thereby corroding the 
pistons so much that their movements were greatly retarded, and also affect- 
ing the registering apparatus so that in many cases the meters failed to regis- 
ter anything, while in others the registration was reduced from 25 per cent. to 
50 per cent. I-call to mind one case in particular where a 5-8 inch meter had 
been running five years in one of the largest hotels in the city, and the in- 
come derived from it the first year was about $100.00. This had gradually 
reduced until the present income was only $35.00, and on testing the meter it 
was found to register only 35 per cent. of the water passing through it. The 
only trouble with most of these meters was simply rust, and by taking them 
to theshop, dissecting them, removing the rust from each part separately, 
then putting them together, adjusting and resetting them with unions on 
both the inlet and outlet ends, the meters were practically as good as new, 
and the expense averaged about $3.00 per meter. 
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With the vulcanite meters I found that I had something entirely different to 
contend with. As I have said before these meters were of the kind denomin- 
ated inferential, and any particles of rust or floating matter in the water would 
clog the meters so that they would fail to register, and still the flow of water 
through them would be imperceptibly impaired. Some times a particle of 
rust would stop the regisration for several days, then the action of the water 
would carry it through the meter and registration would commence again. I 
concluded that the only safe course to pursue with these meters was to consign 
them to the scrap heap, and replace them with a more accurate kind. 

Another problem that came up was how to satisfy the owners of these 
meters. They had purchased them of the water department and were per- 
fectly satisfied with them. Many claimed that as the meters were their own 
property, I had no business to meddle with them; also, that their water bills 
were now so much larger that the repaired meters could not possibly be cor- 
rect. It required a large amount of tact to pacify and convince them that they 
were not being imposed upon. Finally the water board voted to make no 
charge for repairing meters. Also, where larger meters were required, the 
owner could exchange his old meter for one of suitable size at an expense of 
only the difference in cost of new ones, Thus by working carefully we, at 
last, brought about a state of good feeling among the consamers. 

Now, from this experience with meters, a few suggestions may be in order. 
In my opinion it is poor policy for consumers to own their meters, and no 
water works should ever use meters unless their finances are such that they 
can furnish and set at their own expense, every meter that is required. Then 
if the amount of water used in any place is too large for the capacity of the 
meter, a larger one can be substituted. 

Meters should be inspected and read as often as once a month at least, and 
in case of an unusually large run of water the consumer should be notified, 
for it seems hardly just for him to pay for a large waste that has ran without 
his knowledge, and the department, must, of course, receive pay for all water 
used. 

The water department should charge for each meter a rate large enough to 
compensate for the capital invested and for the wear and tear of the meters. 


DISCUSSION. 

Mr. Darling. I want to say one word on this subjeet. One might be led to 
infer from hearing this paper which has just been read that it is against water 
meters. I do not consider it so at all. I believe the only true way to sell 
water is through meters. The experience I have had is quite different from 
the experience of the gentleman in Lowell, (I suppose he refers to.) To-day 
I think we have water meters that are capable of doing their duty. 

Mr. Holden, I have, too. 

Mr. Darling. I fully agree with him in the last part of his paper, where he 
says that the city or town should furnish the meters and take care of them. 
We do that very thing in Pawtucket and have no difficulty with them. I 
simply wanted to say a word in favor of meters, for I believe that is the only 
right way of selling weter. 
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HOW WE PAINTED OUR RESERVOIR, OR STANDPIPE. 


BY 


Josern E. Bras, Superintendent, Middleboro, Mass. 





In presenting this sketch which is made in fulfillment of the promise made 
at our last meeting, I must disclaim any attempt to impart information to 
the members of this Association with long heads and longer experience. I 
simply present it as an interrogation, hoping to get such answers in the 
criticisms offered as will enable us to improve upon our first effort when we 
are called upon to do the job again. 


Our standpipe is of a type common to many of the water works systems of 
the day where there is no natural elevation near by of sufficient height for a 
storage reservoir. It is made of iron and is 20 feet in diameter, 103 feet high, 
with a ten inch standpipe proper in the center rising about 80 feet. The 
water is forced into it, and drawn from it through the same pipe, a check valve 
near the base causing the water to rise to the top of the inner standpipe when 
forced in, and to be taken from the bottom when drawn out. 


We arranged to empty, overhaul and paint it in the driest days of July. 
Onr plan was to begin in the night time, when the loss of pressure would be 
least noticed, We also took this time for a regular wash-out of hydrants and 
blow-offs. With three parties (each party including a member of the water 
board) at work at this we soon emptied it. In fact we overdid it a little, as we 
had emptied a mile or more of pipe before we could call in our forces and start 
up the pumps. Then there were ‘‘ hurryings to and fro” and anxious inquiries 
as to the lack of water. It was for a short time the old story of ‘ We never 
miss the water ’till the pipe runs dry.” Closing the gate at the base of the 
standpipe we ran the pumps constantly for the eight days we were engaged in 
the work. 


Taking off the man-hole cover and gaining access to the inside, we baled 
and siphoned out all the water remaining below the check valve, finding a 
collection of rust on the sides and a deposit on the bottom, which we thoroughly 
cleaned out. While doing this the painters were putting the first coat on the 
outside. In getting at the work on the inside we could not swing a stage so as 
to get at the whole circumference at once, as there were two sets of three 
braces each from the inner standpipe to the outer wall. So we made a strong 
stage and swung it in one-third of the circle. Hoisting this to the top, the 
workmen cleaned the whole surface to the base, using scrapers and steel 
brushes such as are used by foundry men in cleaning castings. Perhaps the 
most satisfactory tool used was one improvised for the occasion, made by 
taking a piece of saw plate and fitting a handle to it very much like an exag- 
gerated putty knife; at least it suited the hands of the painters best. Having 
thoroughly scraped and cleaned it, we applied two good coats of asphaltum 
paint prepared especially for our use by Messrs. Burbank & Ryder, paint and 
varnish manufacturers, of our town. It set very quickly after it was applied 
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and proved to be tasteless and odorless in its effect upon the water. We gave 
it time to dry while the outside was receiving its second coat of paint. All 
being done, we replaced the boards that had been taken from the roof, closed 
up the man-hole, let in the water and went on as usual. 


“AN EXPERIENCE WITH A SAND BLAST” 


BY 


Puuvgnas Batu, of Worcester, Mass. 





Leaks on water pipes manifest at times peculiar and puzzling features. 
Shortly after the completion of the main supply pipes on the Springfield water 
works in 1874, a leak occured at a joint on either one of the 12 or 16-inch 
mains leading out of the 24-inch. The pipe was wrought-iron cement-lined 
and covered, The joints were made of cement in the ordinary manner with a 
straight sleeve eight inches long on 12-inch pipe or eight and one-half on 16-inch. 
The thickness of the iron in the sleeve No. 14 or No, 15 Birmingham gauge. The 
soil was good sand and finegravel. Thehead of water on the pipe about seventy- 
five pounds per square inch. The leak appeared on the surface of the street, 

When opened up, it was found on removing the earth and cement on the out- 
side of the sleeve that the action of the water had been such that with the aid 
of small particles of sand a hole had been, as it were, drilled through the 
wrought-iron sleeve. To all appearances the leak did not appear until the hole 
had been made through the iron. The orifice itself and the approaches to it were 
as smooth as could be polished by the most patient art of the best of work- 
men. How the stream of water could have exerted its force to accomplish the 
work was the mystery. The work of drilling was done in silence and in the 
dark and only when the imprisoned water could penetrate freely beyond the 
sleeve through the hole thus drilled, did the leak show itself upon the surface. 


A FEW NOTES ON EROSION AND ITS EFFECTS ON THE PACIFIC 
SLOPE. 


BY 
8. M. ‘111s, Superintendent, Malden, Mass, 





In the admirable and interesting paper read by the Rev. Mr. Beach at our 
meeting in December the wonderful carving of the earth’s surface by action 
of water both in scouring, and the more striking effects of mountain and 
continental glaciers, was pointed out. It oceurred to me when our Presi- 
dent called for five minute remarks, that it might be interesting to many 
present to spend a few moments in a necessarily brief account of the wonderful 
effect of erosion on the west slopes of the Sierra Nevadas and other points 
further south. : 
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To rightly understand the subject, the geological condition of things 
must be briefly noticed. You are all familiar with the fact that the great 
western ranges called the ‘Sierra Nevadas,” ‘‘ Rockies” and ‘‘ Sierra Madres” 
were upheaved together with the great western plateau long after the 
Apalachians had reached a hoary and venerable age. 


The next striking fact, probably no less familiar, is that while the eastern 
slope is gradual, and almost imperceptible as you rise going westward either 
to the Rocky Mountain summits or the Sierra Nevadas, the western slopes are 
everywhere abrupt, and while we are two days by rail creeping from Ogden 
upward a distance of 631 miles to the summit, near Soda Springs, and elevated 
7017 feet above the sea, we drop in a few hours to Sacramento a distance of 
100 miles and to a, level of only thirty feet above the sea. This shows a 
descent of 7987 feet in going 100 miles, the railroad seeking the most gentle 
slope and prolonged ridges. 

Now bearing in mind that this abrupt slope is everywhere a steep escarp- 
ment we have a key to the wonderful effects of erosion, as the melting snows 
every year, liberate floods of water to cut and carve its seamed and jagged 
sides, as they find their way in roaring torrents to the sea. 

From north to south you see everywhere the tremendous effects, in deep» 
gloomy canyons, and dark, narrow valleys. 

Many of the canyons are called ‘‘box canyons,” as they have for miles almost 
perpendicular sides and are very narrow. 

An interesting geological fact is that the great altitude of the Sierra Nevadas 
was not due to one upheaval, but to two or more, separated by great periods of 
time, the later upheaval preceded by immense outflows of lava over many 
large areas, which wiped out the ancient rivers and made a radical change in 
the face of the country. This change I will try to describe. To begin with we 
find in many places large bluffs of lava beds left by denudation in high ‘“‘mesas” 
or tables as they are called. These masses of lava rest on sandstone and 
sometimes on gravel beds, these again on the upturned edges of slates, granites, 
or traps of a still earlier age; the whole cut down many feet below the gravels 
by the present rivers, The sanguine gold miner runs a tunnel through the 
overlaying trap till he reaches a point under the deepest part of the lavas. 
Here he expects to find the ancient channel of the former river and in its slaty 
bed the reward of his labors. 

These scattered remains of the great overflow have been pierced in so many 
places, that the courses of two great rivers, the ancient beds of which are from 
300 to 400, and in some instances 2000 feet, above those of the present rivers, 
are traced for many miles. 

_ The head waters of the American and Yuba rivers cross these ancient river 


"systems at nearly right angles, as described by Mr. Andrew Larson, of Alta, an 
_ ld miner of 49. Mr. Larson has devoted many years to the study of this in. 
_ teresting problem, and to him I am indebted for the results of his observations 


 felated to me as we laboriously climbed up and down those immense slopes. 
_ This changed course and immense difference of level is due to the great up- 
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heaval which raised the Sierra Nevadas still higher subsequently, to the 
great overflow of lava which filled the valleys and wiped out the rivers from 
central Oregon on the north to **Tejon” Pass on the south. This resulted in 
giving a very steep grade to the newer rivers, which in time have cut down 
and through this lava overflow to the gravel beds beneath. The effect can 
easily be imagined. The earth and gravel slid into the canyons trom beneath 
the lavas, which left without support, broke down by its own weight, and was 
with the alluvial deposits swept into the valleys to the west, partially by the 
rivers, but principally, no doubt, by the great ice drift, which, during a iong 
glacial epoch, scoured these mountains from summit to base. Thus we are 
enabled to comprehend why these old gravel deposits are free from volcanic 
lava and detritus, while the lateral mountain ridges or present river divides 
terminate to the east of them, abruptly capped with lava three or four hun- 
dred feet in depth. The origin of these gold deposits must be looked for in 
the higher points of the western slopes of the Sierra Nevadas in quartz veius 
and auriferous slates. 

To the south we reach and cross the great Colorado at Yuma, at that place 
being only twelve feet above the sea. This river from its upper sources (the 
head waters of the Green and Grand rivers) and in a distance of about 800 miles 
to Yuma, falls over 3000 feet and on its way has carved the great Colorado 
Canyon, the most wonderful instance of erosion in the world. This canyon has 
been so well described by pen and pencil that I will not weary you with a 
lengthy description of its wondrous beauty and gloomy recesses. I will only 
allude to one or two facts brought out by Major Powell’s exploration and his 
conclusion as to the great geological cause of this wondrous work. 

In his report of the exploration of the Colorado, he tells us that the river has 
probably remained at its present grade while the plateau has been so slowly 
but persistently ruised that the river cut its way quite as fast as the plateau 
came up. This conclusion is graphically explained in his notes upon the 
Great Uinta fold where cut by the Green River. He says, ‘‘To a person 
studying the physical geography of this country without a knowledge of its 
geology it would seem very strange that the river should cut through the 
mountains, when, apparently it might have passed around them to the east, 
through valleys where the mountains are degraded to hills, and passing around 
these, there are other valleys extending to the Green on the south side of the 
range. Then why did the river run through the mountains? The first ex- 
planation suggested is that it followed a previously formed fissure through the 
range; but very little examination will show that this explanation is unsatis- 
factory. The proof is abundant that the river cut its own channel; that the 
gorge is one of erosion. Again the question returns to us, why did not the 
stream turn around this great obstruction rather than pass through it? The 
answer is that the river had the right of way, in other words, it was running ere 
the mountains were formed; not before the rocks of which the mountains are 
composed, were deposited, but before the formation was folded, so as to make a 
mountain range. The contraction of the earth causes the rocks near the sur 
face to wrinkle or fold and such a fold was started athwart the-course of the 


*Teehon. 
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river. Had it been suddenly formed it would have been an obstruction suffi- 
cient to turn the water in a new course to the east beyond the extension of the 
wrinkle; but the emergence of the fold above the general surface of the 
country was little or no faster than the progress of the corrosion of the chan- 
nel. We may say then that the river did not cut its way down through the 
mountains from a height of many thousand feet above its present site, but 
having an elevation differing but little, perhaps, from what it now has as the 
fold was lifted it cleared away the obstruction by cutting a canyon, and the walis 
were thus elevated on either side. The river preserved its level, but the 
mountains were lifted up as the saw revolves on a fixed axis while the log 
through which it cuts is moved along. The river was the saw which cut the 
mountains in two.” 


In closing this brief outline of the work of erosion in the west, I again quote 
a few lines from Powell’s most intensly interesting work: 


‘All the mountain forms of this region are due to erosion; all the canyons - 
channels of living rivers and intermittent streams, were carved by the running 
waters, and they represent an amount of corrosion difficult to comprehend. 
But the carving of the canyons and mountains is insignificant when com- 
pared with the denudation of the whole area, as evidenced in the cliffs of 
erosion. Beds hundreds of feet in thickness and hundreds of thousands of 
square miles in extent, beds of granite and beds of schist, beds of marble, and 
beds of sandstone, crumbling shales and adamantine lavas, have slowly yielded 
to the silent and unseen powers of the air, and crumbled into dust and been 
washed away by the rains and carried into the sea by the rivers.” 


The story as told is a history of the war of the elements. 





The above paper was illustrated by an interesting sketch. 


A VISIT TO THE NEW CROTON AQUEDUCT. 


BY 


Desmonp FrrzGeratp, Superintendent, Boston, Mass. 





Personal experience is always somewhat interesting, even though not care- 
fully prepared, and I certainly did not come here expecting to speak to-day. 

A few days ago I had occasion, while I was in New York, to examine into 
some frauds discovered recently in the Croton Aqueduct, and through the 
kindness of the assistant chief engineer, or deputy chief engineer, I was 
given every facility for examining the holes between the brick work and the 
tunnel. You know that in New York and Washington they have had a 
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great deal of trouble in regard to the construction of these large aqueducts, 
and the frauds in New York have extended over a more extensive piece of 
work than I supposed. : 

We went out to King’s Bridge, a short distance from the city. Passing into 
the engineer’s office, a very palatial, rough-board shanty, where we were given 
some rubber boots, an old coat, an old hat and an old kerosene lantern, we 
went down the shaft, I think about one hundred feet below the surface. The 
tunnel is lined with about sixteen inches of brick work. The frauds have 
consisted, as you probably know, in not filling the backing solid between the 
brick work of the tunnel and the rock. We went in about half a mile, I 
should think, and our power of walking on a narrow plank, with two feet of 
water and mud below us, was given an ample test. 

We came to the place where they were at work mixing the grout, using one 
part sand to one of Akron cement, the water being taken from the bottom of 
the tunnel. It was mixed in one box and turned over into the next, and a 
small force pump took the grout and forced it through a small hose, and this 
grout was forced in through the pressure of a small, single-acting pump, with 
an air chamber, filling all these spaces between the backing completely. There 
are some large spaces there where you can walk in, where the contractors 
were paid for solid masonry laid in cement. In some of those places you can 
now walk upright. 

Of course these frauds could not have been perpetrated except in collusion 
with either the engineers or the inspectors. It is needless to say that I think 
it was not the fault of the engineers. They had a system of electric lights, a 
set of signals, by which they knew when the engineers came down into the 
tunnel, and then everything was all right, and the inspector, who was fur- 
nished by the civil service (?), was wholly in sympathy with the contractor. So 
that he, being present most of the day, could arrange it so that the walls 
would present a perfectly good face, looking like solid masonry; the fellow 
who was with me knocked down two stones, giving me a chance to see the 
hole within. A system of cross and longitudinal walls had been built so as 
to show continuous good faces, with nothing behind but empty spaces or dry 
rubble filling. 

That is the condition to-day of a considerable portion of that splendid 
work,—I say splendid work, because it is the largest work of the kind, I sup- 
pose, in the world. The aqueduct is fourteen feet in diameter, and every- 
thing is built in the same proportion. I think the most interesting lesson I 
learned from this, or that we can all learn, is in regard to this grouting. I 
must say that I was very much prejudiced against grout, until I saw its opera- 
tion there. It is of about the consistency of ordinary cream, when they pump it 
in there. Under this heavy pressure, it goes everywhere. It fills all those 
spaces perfectly, and not only that but it goes into the little seams of the rock, 
so that, I venture to say, under that system, you could stop, under certain 
conditions, a pretty good leak. Of course, where the holes are very large and 
very extended, they build masonry. I think that I have occupied as muck 
time as I should. 
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HOW THEY PUT THE WALKING BEAM IN THE STEAMER PURITAN, 
BY 


W. M. Hawes, Fall River, Mass. 





I am a little modest, Mr. President, in presenting any of my ten cent pro- 
ductions here to be compared with the dime productions to which we have 
listened. Apropos of the descriptions of California, which have thrown 
Bunker Hill monument into insignificance, I wish to give a little information. 
Tt has been discovered that in the year 72,326, the earth will be seven-eighths of 
an inch nearer the sun thanit is today. I give you this information so you may 
get your straw hats ready. (Laughter.) Now it hasalways been my motto not to 
cross a bridge till I reached it, therefore I do not perform any of these hard jobs 
until I have them to do, but I most always do them when I get there. The 
little theme which I have very carefully worked up an@ will endeavor to 
present to you this afternoon, is not exactly on water works, but I propose to 
tell you bow they put the walking beam into the steamer Puritan. 


The Old Colony Steamboat Company, as you all know, built a very large 
steamer, and they took her to New York to put the machinery, boilers, etc., 
- into her and every time I went there, I would say,‘‘ When are you going to 
put the walking beam in?” “Well, probably next week.” Next week went by 
and two or three weeks, and I kept asking,‘‘ When are you going to put the 
walking beam in?” ‘‘ Well, we are going to try to do it next week.” After 
inquiring around I found it was a kind of puzzle to them how they were going 
to put that walking beam in. The topof the boat was seventy-five feet from the 
keel, and about sixty feet above the water line. The boat at her extreme width 
was ninety-one feet, forty-five and a half feet wide to the place where they 
wanted to put in this little walking beam which weighed forty tons. Now you 
see, gentlemen, that is quite a little junk of iron. This forty tons must be 
raised sixty-three or sixty-four feet and carried out to the middle of that boat 
forty-five and a half feet, and all they had to do it with was a floating derrick. 
When the derrick was built it was said it could carry sixty-five or seventy tons, 
but no one believed it then and they believe it still less now. They must 
raise that forty tons sixty feet, and carry it over the middle of the boat, and if 
anything broke, good-bye walking beam, good-bye boat. But they had got to 
doit. The boat lay between two piers where she usually lies in New York, 
just above the Grand Street ferry, the floating derrick on one side and the pier 
on the other. They took the walking beam on board the floating derrick, 
filled the boilers on the steamer on the side toward the derrick to tip her 

- toward the derrick in order to gain the distance she would throw her center 
_ over. I think they could ran out less than forty feet on the derrick. They 

tipped the steamer over as far as she would go; and then on the pier they 
Yigged some long shears to reach over as far as they could on the boat. Then 
they raised the walking beam up cautiously and ran it out, fearing it might 
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break down at any minute, They were all very anxious and very still. They got 
it out as far as they could and took hold of it with the shears, then took up the 
slack and hauled it toward the center of the boat. It did not quite reach the 
desired spot. It was almost there, and they stood and looked atit. The 
blocks were within six inches of each other, and there wasn’t much use of 
taking up anything more. Finally the man having charge of the job, putting 
his hand on it, beckoned the others to swing it a little. They managed to get 
vibration on this forty-ton piece. Just as it began to swing outward they 
commenced to lower, and as luck would have it it caught on the bearing and 


dropped into its place. They all breathed freerfrom that moment. So this’ 


is the way the put they walking beam into the Puritan. 


ACCIDENT ON A TILE PIPE CONDUIT, 
BY 


W. H. Ricmwarps, Superintendent, New London, Conn. 





The water supply of the City of New London is drawn for a part of the 
way through a conduit of twenty-four inch tile pipe with sleeve joints filled 
with cement, which is under a head of from eighteen and one-half to twenty- 
two feet. 

On a Sunday in January, 1875, the supply suddenly ceased at about 9 a m., 
and on investigation it was found that one side of a pipe had fallen out where 
the line was in embankment and that the full capacity of the pipe was being 
discharged into a neighboring brook, 

Men and tools were hurried to thespot, which was about five miles from the 
city, and after much labor in a storm of rain and snow a new length was 
rolled in, but to our great chagrin it was found to be too short by about three 
inches, As it was nearly dark and the city was without water, there was no 
time to go back five miles, for the material to fill the gap, so the following 
method was resorted to: A buck saw and a very dull axe were borrowed from 
a neighboring farmhouse and a rail from a fence nearby. The rail was sawed 
into short lengths and made into wedges which were driven into the gap 
close together entirely around the pipe. A plaster of enameled cloth 
smeared with white lead, fastened with rope, was covered over the wedges and 
the water let on. The next day the joint was found to be tight and a sleeve 
filled with cement was covered over all. The whole has remained to this day. 

This, while perhaps not a job that a mechanic or engineer would approve, 
served its purpose and shows the virtue there is in a wooden plug. 

In this connection, particularly for the benefit of those who have ‘‘ mud 
pipe” to repair, I will. state that a wooden plug, judiciously inserted, will 
often repair a leak more quickly than anything else, and I think it might be 
employed to make a joint on cast iron pipe which would be difficult or impos- 
sible to-run with lead. 








Pan 
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FILTRATION. 
BY 


Epwin Danrure, Superintendent, Pawtucket, R. L. 





Mr. President and Gentlemen :—The sketch I have prepared at this time is in 

: regard to the question of filtration. Of course the subject at this time is un- 
+  dergoing a great deal of discussion, and I will simply give you an illustration 
a & of the practical working of the system as we are carrying it on in Pawtucket. 
me Some six years ago in building Pumping Station No. 2, I introduced what 
we called a filter gallery in connection with the pumping station, mainly to 
prevent the passing of fish spawn, small fish and sediment which ordinarily 
pass screens. The screens consist of two sets, three each, copper wire netting, 
eight, twelve and twenty-four meshes per inch, inserted into grooves in the 
gate house prepared for that purpose, similar in design in all water works. 
Boe My trouble was that the spawn and small fish passed the pumps and entered 
Oe the storage reservoir and accumulated in such magnitude and numbers that 
j F they affected the water. The result was that we practically stopped all of that 
trouble, and attained what I most desired. And not only that, but removed a 
large amount of silt which would otherwise pass. In building Pumping Sta- 
tion No. 3, the past year, I resolved to make further and larger accommoda- 
ee tions to filter the water. In connection with the station there is a filter gal- 
' lery one hundred and ten feet long and twenty feet wide, the expense of 





' which was not more thaa $5000 in excess of what it would cost without it, I 
_ concluded to try an experiment with charcoal in the filter. The same depth 

of coarse gravel was used as in the other filter, viz., eighteen inches; then we 

; put in one foot in depth of birch and maple charcoal, topping out eighteen 
ae inches in depth with finer gravel, and putting in the last six inches of the 
- . finest pea gravel. The resuit is that Prof. T. M. Drowne, of the School of 

' Technology, of Boston, has made an analysis ofthe water and reports that 

' the water from the filter at No. 3 station has appreciably less suspended mat- 

ter and sediment than the unfiltered water from the pond. He also says that 

_ Mr. George H. Parker of Harvard College, has made for him a microscopic 
examination of the vegetable and animal life and says the quantity of these 

' organisms was distinctly less than in the pond water. Mr. FitzGerald of the 
Boston Water Works, our esteemed associate, wrote me on Feb. 5th, 1889, as 

_* follows :—‘‘I judge from the two samples examined that your water at Paw- 

: i tucket is materially improved by its passage through the filter which you have 

: : constructed outside of the pump house and eighty per cent. of the alge and 

_ other matters in suspension are removed from the water. I think it a step in 

' the right direction.” 
~ Now what I desire to say, is that having accomplished what we have, I feel 
that there are many places where as good or better results can be attained with 
comparatively small cost and an unknown benefil; filters can be made to filter 
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any amount from one million to fifty million gallons or more per day if nec- 
essary, under the system that is being used in Pawtucket. I extend a cordial 
invitation to the members of this association, or to any one who may be inter- 
ested in this subject, to call and see for themselves, and I will give them such 
information as will enable them to produce like results. 

On March 14th I expect certain parties to visit our works and see the mode 
of filtration, and also the washing of the filter. Since the last washing it has 
passed fifty million gallons of water. 


AN EXPERIENCE WITH A SAND BLAST. 
BY 


Joun L. Harrtncron, Cambridge, Mass. 





The sand blast, as a part of the machinery used in the ornamentation of 
glass ware, is more or less familiar to us all. A peculiar illustration of what 
the sand blast will do, where differently applied, came to my notice a short 
time ago. 

** Our cellar is full of water,” was the message received at the office. Exam- 
ination showed the trouble to be at the main. After closing the gates, a three- 
quarter inch screw cock was found to be badly used up, another was substi- 
tuted, and the one damaged is the illustration referred to. 

The condition of things was as follows: A four-inch main pipe was bored 
on top; a three-quarter inch street L was inserted and a cock screwed into the 
street L. From this point a supply was taken into the cellar of the house. 
The ground was of fine, sharp sand. The street L was of iron and the screw 
cock of composition. 

I presume the rust first wore a hole through the side of the street L; directly 

a small stream of water way discharged into the sand. This caused a revolv- 
ing of the fine sharp particles, which in their course of revolution, came in 
contact with the surface of the cock. The continued scouring action of the 
sand and water caused the metal to wear away, as it would under the action 
of a file. Finally a hole of comsiderable size was made, and the stream of 
water forced its way back through the sand, along the line of. supply, into the 
eellar. 
Now this screw cock, simply an illustration of the effect of a sand blast, 
may be of little value, except as an object of curiosity. But if this case illus- 
trates a cause, which taken into consideration, goes any way toward account- 
ing for a few of the unaccountable breaks we have, it may also be of service 
to us, 

Under favorable conditions a small stream of water is discharged from a 
leak in some house supply, against the side of a main pipe. The scouring 
process of the sand and water on the main, destroys the coating and tends to 
wear away the material. In time the casting becomes thin on that side. 
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Later, the leak is repaired; corrosion takes place and the smooth surface of 
the main becomes coated with rust. No one imagines the harm done until 
some cold stormy night when we have a break to repair, perhaps on a main of 
large size and incurring considerable expense. 

A pipe is no stronger than its weakest spot. I see nothing unreasonable in 
the supposition that a sudden shock or water hammer received by the main, 
which under ordinary circumstances would have resulted in no harm, but be- 
cause of the weakness occasioned by the sand blast, causes it to burst. We 
examine the broken pipe, and seeing nothing unusual, conclude the casting 
was faulty, inasmuch as we find it considerably thinner on one side than on 
the other. 

A recital of actual case, illustrating the effect of sand blasts on large mains, 
might be interesting but time will not allow of it at present. What has been 
said serves to show the necessity of continued inspection for leaks, not only 
on account of the waste of water, but because of the greater damage it may 
occasion. 


THE QUINCY DAM. 
BY 


L, A. Taytor, C. E., Boston, Mass. 





This dam, which was built for the Quincy Water Company, is located in the 
town of Braintree, three-fourths of a mile westerly from the Braintree depot. 
It is built across the valley of Town Brook and is one and one-fourth miles up 
stream from the pumping station of the company located in the same valley. 
The water shed above the dam is just 1000 acres and is a good one, in that it 
is sparsely settled and probably always will be so, there being very little tillage 
land, and that mostly of a very poor quality. A large portion of the water 
shed consists of rocky hills rising abruptly several hundred feet above the 
valley and covered with stunted oaks that have their hold on fissures in the 
rocks. The reservoir covers forty-seven acres and holds about 180,000,000 
gallons. The dam is located about six hundred feet below the junction of two 
valleys that rise a little more rapidly than one in one hundred. The side 
slopes of the valleys are generally very abrupt rising at the rate of from ten to 
thirty feet in a hundred. The southerly half of the basin is a clayey soil very 
thickly covered with granite boulders, the northerly half sand and gravel. 
Nearly the whole surface was covered with brush, woodsand stumps. There is 
searcely anywhere more than a few inches of loam or surface mould and very 
little shallow flowage. The entire basin was grubbed during the autumn and 
winter of 1887-8, the trees, stumps and brush cut close to the ground, and the 
_ brush, limbs, leaves, and as far as possible, stumps and roots burned. During 
_ the following summer and autumn this was repeated, the young growth cut 
and burned and over a large area the stumps and roots were entirely removed. 
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Work was commenced in September, 1887, and continued without interrup- 
tion till November, 1888, when the dam was finished, the work during the 
winter consisting mainly of clearing the basin, quarrying, splitting and cut- 
ting stone and driving the sheet piling. Weir measurements were taken of 
the water flowing in the brook, a rain gauge was procured and during the past 
autumn months was in constant use. After clearing the ground of all surface 
obstructions the pipe line was located at the foot of the southerly slope where 
the ground was covered with surface boulders, under which was a very com- 
pact clayey gravel. The pipe lines consist of two lines of 20 inch cast-iron pipe, 
extending from the foot of the lower slope to a gate house at the foot of the 
upper slope of the dam. These pipes are laid two feet apart and between them 
a line of six inch pipe is laid to the center of the gate house to act as a drain 
pipe in case it should be necessary to clear and clean the gate chamber. The 
three lines of pipe have gates in the middle of the gate chamber. One line of 
20 inch terminates at the gate and the other passes through the upper wall of the 
gate chamber, and by means of an open channel is connected with the lowest 
part of the reservoir which it can drain. The pipes are inclosed in a masonry 
wall, the bottom of which is at least two and a half feet below the bottom of 
the pipes and extends on each side and over the top at least one foot. The 
pipe wall itself is imbedded in a trench excavated in the compact soil. At the 
eenter of the embankment the main core wall of the dam envelopes the pipe 
wall, extending eight feet below the bottom of the same, and is ten feet in 
thickness, Between the main core wall and the gate house are two cut off 
walls enveloping the pipe walls, sunk two and a half feet into the ground, and 
extending four or five feet on each side and two and a half feet higher than 
the pipe wall. These walls are two and a half feet thick. All the stone used 
in the wall were small, laid by hand, every joint thoroughly filled with cement 
and the face above the surface of the ground laid very rough and uneven. 
From the main core wall to the gate house Portland cement was used, and as 
in the case of the Rosendale cement mixed, two parts sand of the very best 
quality to one partcement. The weight of the 20inch pipe was 190 Ibs, and the 
6 inch 30 Ibs. per ft; all of them were laid with gasket and lead joints and thor- 
oughly caulked in the usual manner. The line of 20 inch pipe terminating in 
the gate chamber is reduced below the dam to 12 inch and continues down the 
valley to the pumping station. Before being reduced a 12 inch branch and 12 
inch gate are so placed that this may be used as a waste pipe in addition to the 
other line which extends into the reservoir and is used exclusively as such. 
The capacity of these pipes is sufficient to discharge the full flow of the brooks 
during heavy rains. The toundation of the gate house is twenty-two feet square 
and extends about nine feet below the bottom of the pipes. This foundation is 
built solidly in cement masonry. The walls of the gate chamber are five feet 
thick at the level of the pipes and three feet thick at the level of the top of the 
embankment, thirty-five feet above. The gate chamber is eight feet square. On 
the reservoir side there is an opening two and a half feet in width through the 
wall from the top to within 8.15 feet of the bottom of the pipes. Two sets of 
guides with composition faces are set in the sides of this opening. One set is 
to receive wire screens and the outer set stop plank by which the flow of water 
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may be regulated and drawn from any desired elevation, but with the expecta- 
: tion that it will nearly always be drawn from the immediate surface, The 
oe walls of the gate chamber are in regular courses of twenty-four and eighteen 
‘" inches, with cut beds and builds and rock face backed on the inside by rubble 
masonry. The guides are set in brick work and strongly fastened in place by 

long bolts passing into the stone masonry. 


The soundings and borings taken across the valley and into the gravel hill 
at the northerly end of the dam developed the fact that the hard bottom 
dipped very rapidly downward from near the pipe wall. The material over- 
lying was, mainly, very fine sand, and it was decided to drive two rows of 
sheet piling along the center line of the dam. The up stream row, three and 
ahalf feet from the center, was six inch hard pine, each edge grooved for a 
spline which was two and seven-eighths inches by one and seven-eighths. 
These splines were tightly fitted in the grooves and fastened by heavy spikes. 
The down stream row, seven feet in the clear from the up-stream row, was 
four inch hard pine and fitted with splines two and a half by one and three- 
eighths inches. This sheet piling commenced about fifteen feet northerly 
from the pipe wall, was driven across the lowest part of the valley and about 
half way up the northerly slope, which is very steep, rising thirty-five feet in 
a hundred or about three horizontal to one vertical. The length is 193 feet. 
The four inch sheeting is discontinued here and the six-inch is continued 117 
feet, making an angle up stream of 34° 15’ to the top of the slope and across 
the crest of the hill to a point eighty feet beyond the end of the embankment. 
A trench from four to eight feet in depth was excavated across the valley up 
the slope and on the crest of the ridge from twelve to nineteen feet deep. 
The length of the sheeting driven in this trench was from fifteen to twenty- 
six feet, Commencing about fifteen feet from the pipe wall the bottom was 
reached, twenty-five feet below the natural surface of the ground, and twentys 
one feet below the bottom of the pine wall. Fifty-seven feet farther north it 
was thirty-one and a half feet below the surface, and in twenty-three feet 
more was only nineteen and a half. In the next fifty feet, which is 
at the foot of the steep slope, and where the brook crosses the line, 
the hard bottom rises to within fifteen feet of the surface, one huge 
boulder, in fact, coming within seven or eight feet in the up-stream 
line of sheeting. From this point to the northerly end, the surface 
rises much more rapidly than the hard bottom, and one hundred feet 
from the brook, or at the top of the slope the depth was forty-four feet and at 
the end, eighty feet farther north, the depth was thirty-fivefeet. The driving 
was done with a hammer weighing about 1,600 pounds, sliding on a bar of 
heavy railroad iron, the hammer having a guide on the back for that purpose. 
This bar, and consequently the hammer can be lowered, and the driving done 
‘without the use of a follower, to the bottom of the trench. The machine, 
which is one of George H. Cavanaugh’s, was well adapted to the work. The 
- work of driving was very slow and of course very expensive. The drop of the 

hammer was usually about six feet, sometimes four and occasionally ten, but 
_ the drop of six feet was about as effective as ten, and the danger of crippling 
the pile very much less, After having driven the pile, say two feet, the sand 
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was so hard that from one-half to three-fourths of an inch was about the 
greatest distance that one blow would move the pile, and as the depth in- 
creased the resistance increased very rapidly, and at last they were driven an 
inch in twelve to sixteén blows. It was quite difficult to determine when hard 
bottom had been reached, as upon striking a boulder the foot would drive to 
one side or broom up, so the progress was about the same as in the sand. 

The ends of the piles, which were eight, ten and sometimes twelve inches 
wide, were cut on a slant so as to make them hug the one already driven. In 
the bottom of the trench two rows of joists were placed in the exact line of the 
piling either four or six inches apart, to hold the piles in line, which, after being 
carefully plumbed were fastened rigidly at the level of the platform on which the 
driver rested. The foot was also fastened by heavy chains and wedges to keep 
it in proper position. Inspite of these precautions it was sometimes impossi- 
ble to drive them in line, as one side would split away from the spline. Some- 
times they would keep in line till the fastenings were removed or until the 
next one was driven, when they would both spring badly out of place. These 
had to be pulled by tackle blocks, levers and jack screws, which was very slow 
and tedious work. At one point a half dozen were driven apparently satisfac- 
torily, when they went out of line nearly all together and had to be pulled. 
Nearly all the trouble was with the shortest piles. Occasionally one of the 
others would break or splinter from the timber being defective but not often. 


After having driven the double row, thut is 193 feet, ‘the difficulties encoun- 
tered had been such that it was decided to excavate between the piling to the 
bottom for at least a portion of the distance to see the exact nature of the 
foundation and also the condition of the piling at and near the bottom. Ac- 
cordingly for about ninety feet in length and where the bottom was from 
fifteen to twenty feet below the surface, the sand was excavated to the founda- 
tion which was a very hard gravel with some clay, almost entirely free from 
water and very thickly covered with boulders imbedded in the compact gravel. 
The piling was found in much better condition than expected, the six inch 
from its greater stability being better than the fourinch. Where the piles 
were driven on to the boulders some were so badly broken and broomed they 
were cut away at the bottom. Most were, however, sodriven that they formed a 
perfectly tight joint, conforming to the inequalities of the stone and almost 
incorporating themselves with it. The gravel was almost as hard as the stone 
and was penetrated about a foot. From the southerly end of the piling to 
the southerly end of the trench above mentioned was about eighty feet. This 
was excavated twenty feet below the surface of the ground or to the same 
level as the section above mentioned. 

Over this portion the piling was in good condition and it was not thought 
necessary to go any deeper. The time occupied by driving this section of 
piling was from January 1, to about March 25, 1888. In the latter part of 
August the six inch was extended as before stated. About four feet back of 
the end of the row, a pile was fitted and driven against the side of those 
already driven to make the angle 34° 15’. On the first attempf the joint was 
not good and a second one was tried which proved satisfactory. It was 
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thought this would make a better and safer joint than to fit the spline or pile 
on the end for fear of splitting the weaker portion of the pile and not being 
able to discover it in driving. It also presented a longer bearing surface. In 
driving this section of piling a water jet was used to some extent, but not 
very successfully, probably owing to insufficient pressure. The rate of pro- 
gress was not much greater, and the tendency was to pull the pile away from 
the one already driven. The space between the rows of piling was filled with 
concrete, and also the trench in which the six-inch was driven on the slope, 
and on the crest of the hill. In the latter case the thickness of the wall was 
four feet at the base and enclosed three feet of the upper part of the piling. 


The concrete was composed of one part Hoffman cement, two parts of sand 
aud five parts gravel. The gravel and sand were of the very best quality. 
The sand was measured in barrels and the gravel in a shallow form laid on a 
plank platform. After mixing and wetting the cement and sand, it was spread 
over the gravel and three pairs of shovelers turned it over on the platform 
and a fourth mixing-of the material was made by shoveling into a box, by 
which it was lowered, a batch at a time, by a steam derrick into the trench, or 
in some cases it was shoveled into wheelbarrows. The mixture was more 
uniform when the derrick was used, as the concrete could be deposited in 
bulk in the proper place, and the tendency of the coarser gravel to separate 
was not so great. Italian laborers were employed and the organization was 
about as follows: Six men measured the gravel, spread the mortar, mixed the 
materials, and filled the scales or wheelbarrows, two mixed the cement and 
sand, one measured the sand, one attended the watering and two rammed the 
concrete in place in six inch layers. When wheelbarrows were used there 
were three or four wheelers. Each batch made twenty-two or twenty-three 
cubic feet, and forty-five barrels of cement used was an average day's work. 


The masonry core wall was commenced on the concrete and was at least 


seven feet thick at the level of the top of the pipe wall, twenty-seven feet be- 
__. low high water level. The top of the wall was two and a half feet thick and 


was two feet above high water. The stone were large boulders, split to a 
proper size, none being very large, mostly less than nine cubic feet. This 
size was used to make better work in the wall, and also because the largest 
stone were cut for the gate house, over fall stone and sidewalls for the waste- 
way. Great care was taken in cleaning and wetting the stone and that at least 
two stone should be used, with a heavy mortar joint between them, to make 
the thickness of the wall. About two-thirds of the upper fifteen feet of the 


_ wall was built of concrete, as it was desirable to save the stone for slope pav- 


ing, as a large quantity of gravel had been accumulated from the sand screen- 
ings, and very largely because the derrick and its surroundings required so 
much more room on the embankment than the concrete bed. A large quan- 
tity of stone were taken to the derrick on a small platform car running on a 


| track of three feet gauge. They were loaded by a derrick. The car ran by 
_ @tavity to the work and was pushed back by three men who did the loading. 


The whole operation was very successful in economy of time and money. 
It may be interesting to state the method of dealing with the water coming 
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into the trench where the piling was driven. From the bank at the northerly 
end of the trench, there was a small quantity, where the piling was shallowest 
in two or three places; some came from behind it, and near the pipe walla 
stream came from the down stream side from the brook below the end 
of the pipes. A three-inch drain pipe was laid in the bottom of the trench, 
and care taken to take into it all the water trickling into the trench. A 
three-inch Pulsometer pump was located about sixty-five feet from the pipe — 
wall and was run as occasion required. When the concrete bottom was ok . 
in three chimneys of three-inch drain pipe were built into it. Two were near — 
the pipe wall forty or fifty feet from the pump and were brought up about 
twenty-four feet above the bottom of the trench. Another towards the 
northerly end and about 100 feet from the pump was brought up thirty-seven — 
feet above the bottom of the pump well. When the work had progressed so 
it was desirable to close the pipes the water was pumped down as low as pos- 
sible and the pipes rapidly filled with pure cement grout. The grout was 
mixed in half hogsheads, a barrel of cement being used at a time, and so 
mixed as to run very freely. The filling was commenced at the point farther- 
est away from ithe pump and where there was the greatest head. The pump 
was run until the cement showed very freely in the discharge, when it was ~ 
stopped, the suction pipe removed, and the filling continued at all the pipes 
or chimneys, most of it being from the one first mentioned. Twelve or four- 
teen barrels of cement were used. After the cement had set for several days 
the pipes were built over. The quantity of grout used shows it must have ~ 
driven the water back and penetrated considerably outside the lines of the 
piling. 

Previous to the commencement of the embankment the surface material 
upon the southerly slope of the base of the dam was cleared for at least a depth 
of two feet, across the level part of the valley, from four to six feet where the 
stream had repeatedly changed its course, and upon the northerly slope ten or 
twelve feet in depth was either removed or mixed with other material for the ~ 
embankment, The filling was put on in layers of six inches in thickness, and | 
each layer rolled with a heavy roller or rammed by hand as the location and 
occasion demanded. ee: 

At the north end of the embankment the filling is carried ona curve up 
stream ninety feet, making the top of the dam one hundred and ten feet thick, 
Considerable clayey gravel was obtained from the south slope of the basin, but 
it was mainly sand and gravel from the north side of the basin. The 
gravel was kept on the up-stream side near the slope paving. The top of the 
dam and lower slope are covered with twelve inches of loam. The top of the 
dam, except as stated above, at the north end is twenty feet wide, and bo 
the outer and inner slopes are two horizontal to one vertical. The length 
the embankment is five hundred and fifty feet. The inner slope is covered 
with a paving two feet thick carefully laid by hand to the required slope. The 
water required for wetting the embankment, mixing mortar and other uses, 
‘was furnished by a Knowles pump placed at the lower end of the pipe line 
and distributed by an inch and a half pipe wherever needed. The gate ho 















































pica wee 


























ay STA. 2+45 


GATE 


THRoUed 


HOUSE 






































Surface 


ZO PIPES. 





Pure weal. 




















Bo 
Ee YB SES RSE Le ee Se RE ee is Es * 
Fe : = 
“§ 
* 
e 
oF) 























2 Vi NCYw DAM 
Plare t. } 
Lvctan A Tar.on 3 





STA. 2+45 THRoueH 


> GATE House 











Vv 
Y 
/ 



































ee aed ous 





SS. BS. 





AS IS . 

















Sr. | BE ela te gatge Ke i PO 


7 | ae raat vee 20" PIPES. 


FUPE Wael. 
































die ho) igemiss Tiiam aces 
ates Be 



























— ee eee ee ee 








-——_— = ae <et se ae 


SECTION 


- 


Serece of ere 


my 





Gase of Gant 





























oy eae 


ae 





























eler 93.63 











WATER LEVEL 






































——aA «= .. ae ae SF ee ee ee 

















































Top o BAM ear a3. 

















~ Wall _- 90.1 








+50 












‘LOF? eves NEER 






































SECTION OF DAM 








, Bor: Scaze sv. 
Fer >» 70.7 
Ler OS.6F 
-« §0.63 





bor ee eee |. 
| 








wt 





























. 
be) 





See, 





NEW ENGLAND WATER WORKS ASSOUIATION. 173 


is sixty feet from the top line of the inner slope, and an iron-trussed foot 
bridge four and a half feet wide in the clear, built by, the Boston Bridge Works, 
spans thisspace. The gate chamber is surmounted by a brick building with 
granite trimmings, in which is the gate hoisting apparatus. The waterway 
is at the extreme southerly end of the dam entirely on natural ground. It is 
twenty-five feet wide and five feet from the top of the dam to the overfall 
stone. The main core wall runs across the waterway and six feet below the 
top of the overfall stone that rests upon it. The-side walls are ashlar masonry 
four feet thick at the bottom and two and a half atthe top. The bottom of 
the waterway, from a point twenty-six feet up stream from the main core wall 
toa point sixty-six feet down stream from the same, is laid in cement masonry 
' two and a half feet thick. The remainder of the paving, one hundred and 
fifty-three feet in length, is three feet thick and laid dry. The overfall stone 
_ is thirty feet above the bottom of the pipes in the gate house. By the expen- 
 diture of a small sum of money the waters of the Blue Hill River, that has a 
_ large water shed, may be turned into this reservoir the highest point in the 
ridge, being only four and a half feet above the river, and that for only a short 

- distance. 
- In concluding it is a pleasure to state that the officers of the Quincy Water 
- Company have done all in their power to aid the writer in successfully carry- 
3 ing forward this work, never hampering him in any way in the carrying out of 
' expensive details. I am also under many obligations to the Superintendent, Mr. 
Frank E. Hall, a member of this Association, whom you all know, for cordial 
co-operation and assistance in many matters of detail connected with the 
work, and to my assistant, Mr. C. H. Truesdell, also a member of this Associa- 
tion, who had direct charge of the work during the entire period of construc- 
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DISCUSSION BY MEMBERS. 


| The President. If there are any questions to be asked, there is now an op- 


Mr. Breen. It appeared in the reading of the paper that the most difficulty 
"was experienced in driving the piles, and a great amount of uncertainty re- 
" garding the result. Why wouldn't it have been better to have dug out and 


Mr. Taylor. As I stated, all that was necessary was dug out. After the piles 
driven the piles formed the best kind of sheeting for the bank of the trench, 

tter than we could procure any other way. Of course, at the commence- 
ment, it was not expected that we should have to excavate so much, and, in 
fact, perhaps it was not necessary to do what wedid do. After the first portion 
driven there was not so mach difficulty experienced as at first, because 

‘the men had acquired the requisite knowledge of the character of the ground. 
think that the sheet piling was really the best thing to have used, better 


a ng mm any other kind we could have putin, because it was more rigid and could 
‘be kept in place in better shape. 
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Mr. Breen. Don’t you think it could have been just as economically and 
more satisfactorily done if you had dug a trench and set them ? 

Mr. Taylor. In doing that you would have to drive sheeting anyway, so we 
did the whole thing at once. We didn’t have to run any pumps at all during 
the driving; that was done during the winter. All the pumping to be done 
was during the time of excavation. The longest sheet piling was twenty-six 
feet. 

Mr. Fuller. I would like to inquire with regard to the cost of driving the 
sheet piling? 

Mr. Taylor. I cannot tell, because there has been no separate account kept 
of that. 
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ABSTRACT FROM THE SUPPLEMENTARY REPORT 


TOWN OF WATERTOWN, MASS., 1876. 





The following abstract of a report on the thickness of cast iron pipe, while 
not fully endorsed by the Junior Editor, is reprinted with a view of bringing 
about a discussion of this very important subject.—[Juntor Eprror. ] 





The primary equation, representing the exact theoretical thickness of pipe 
of any material to just balance a given pressure, may be put in this form: 


t= od in which t = thickness of pipe in inches ; 

p = the pressure in pounds per square inch ; 

r = the radius or the pipe in inches ; and 

f = the ultimate cohesion or tensile strength of the material in pounds per 
square inch, 

Now suppose we have a cast-iron pipe of twelve inches diameter, what 
thickness of metal will be required to just balance a pressure of two hundred 
and fifty pounds per square inch, providing the ultimate tensile strength of 
the iron is eighteen thousand pounds per square inch? 

In this case, t = Pe, becomes t = a = 0.08} inch. 

This theoretical result is, variously modified by different authorities to ob- 
tain a practical and safe standard. Mr. Kirkwood, to allow for the ram or 
pulsation in the pipes, would call p = 5 p, that is, if the normal pressure were 
two hundred and fifty pounds per square inch, he would call it for purposes 
of calculation twelve hundred and fifty. In the next place, f is taken various- 
ly at from one-sixth to one-third its ultimate value, or from three thousand to 
_ six thousand pounds per square inch ; and lastly, most authorities make an 

arbitrary allowance for defective castings, rust, or life of the pipe, and safety 
in handling, designated in the formulas by x, which varies from 0.24” to 0.40° 
in some, and from 0.37" to 1.04” in others, 
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The following is a list of formulas, from which I have selected several for 
purposes of comparison. 


x for Bae gary 3 
xfor 8” =0.33” 


° r xforl2” “ =0,32” 
1. James P. Kirkwood, . =>; x for 20” “ 


x for 30” “ 25” 
x for 36” “ 24” 
I have in all cases called f = 6,000. 
The values of x will be found in statement on page 181. 
2. John Neville, ; ‘ t= .0016 (n + 10) d + .32 
3. .M. Dupuis, ‘ ; t = .0016 nd + .32 + .013 d. 
4, J. Weisbach’s, 
5. T. J. Whitman, . t= .0045 nd+ .4— 0011 d. 
6. Dupuis’ formula modified 
by Mr. Kirkwood to 
conform to American 
practice, ‘ t = 3.4 n (.0016 d) + x. 
x being a quantity, which in this expression must vary with the diameter of 
the pipe as follows :—- 
For 6-inch pipe, P q P ‘ x = 0.40 inch. 
ia é . ‘ ‘ 2200 “ 
sa: 3 ; A ‘i ° x=0,39 * 
20 * : ‘ : 2 x=0,38 “ 
30 “ ; ; ‘ “ x=0.37 ‘ 
ae: ‘ : ; x=0.36 ‘“ 
gag oe = b mared a, 
Molesworth, ° t = 0.000054 Hd + x. ary oad a a5 00" 
Thomas Box, * . t=( + 0.15) + a5 ag0 
James B. Francis, t= 0.000058 H d + 0.0152 d + 0,312. 


10. Wm. J. Rankine, t= mor 


11. J. Herbert Shedd, t= 0.00008 H i+ 0.01 d+ 0.36. 
12. Barlow, : t= Ane >* x* 


In the foregoing formulas the letters used represent as follows :— 


t = thickness of pipe in inches. 

p = pressure of water in pounds per square inch. 
H = head of water, in feet. 

n = number of atmospheres, at 33 feet each. 

r = radius of pipe, in inches. 

d = diameter of pipe, in inches. 

f = cohesion or tenacity of the iron, which, for comparison, I have in all 

cases taken at 6,000 pounds. 
x = a variable quantity, added for life, safety in handling, '&c. 





*Barlow makes x vary with the diameter, being 0.24” fora 4-inch pipe. 
gre mn 0.32” for a 12-inch 


0.34” fora 30inch ‘“ 
0.40” fora 48-inch ‘ 
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Asa preliminary step, I have computed the value of t by the foregoing for- 
mulas for a 12-inch pipe under a pressure of 250 pounds per squure inch, or a 
head of 577.5 feet. 

The results are as follows, the formulas being arranged in the order of the 
largest results :— 


No 1. t= Geet +088 2 1 ww we. 
t=34X17.5X0.0016X124+0399= . . . . 1.58" 
t = 0.0045 X 17.5 X12 4+0.4— (0.0011 12)= . . 1.36" 


5X 250 x 12 
t="“tenr = - - anc a 


t = 0.00008 X 577.5 X 12 + (0.01 X 12) 40.96 = gras 1.03" 
t = 0.000058 & 577.5 X 12 + (0.0152 X 12) ++ 0.312= . 0.90" 
t = 0.000054 + 577.5 X 12 + .50 = Ce gre 3 gg 
t= 0,0016 X (17.5+10)X12+032=. . . . 0.85" 


t = 0.0016 X 17.5 X 12+ (0.01312) +039= . . 0.81" 


t= (4p +015) + Seen = ee 


t=gpomtos7= . . Rh 


a re re ae 

There is a wide difference in the “foregoing results, and the question may 
well be asked in this connection, ‘‘ Who shall decide when doctors disagree?” 

Number ten (Rankine’s), and number twelve (Barlow) give results very much 
lower than the others, and it is evidently a question of great importance to 
determine whether these minimum results are safe and reliable, and if they 
are not, to determine a formula that shall be just, and provide amply for all 
contingencies. 

Mr. Kirkwood's formula, number one, gives results nearly three times great- 
er than Rankine’s, number ten ; and his modification of Dupuis’, number six, 
also Mr. Whitman’s, number five, give results very considerably in excess of 
all the rest ; the first two results being double those given by number three, 
M. Dupuis’, and number eight, Thomas Box. It will be noticed that numbers 
seven and nine (Molesworth and Francis) agree exactly. 

The large results given by the first four formulas are mainly due to the coefti- 
cient of pressure, which Mr, Kirkwood represents by five in the first instance, 
four and fifty-five one-hundredths in the second ; which Wiesbach calls five, and 
which Mr. Whitman represents by three and eight-tenths. This coefficient, 
as before stated, is an allowance to provide for the ram or wave produced by a 
too rapid closing of stop-cocks and hydrant-valves. Mr. Kirkwood is quite 
positive that this allowance is none too much, and claims that the wave or ram 
is proportioned directly to the pressure. The cases are very rare where the stop- 
page of the flow is instantaneous and entire, so as to produce maximum effects, 
and with the modern style of gates and hydrants, provided as they are, or may 
be, with slow moving geer, the most hasty and careless closing of the gates 
and valves can only produce a partial ram, or, more correctly speaking, a wave. 
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This wave, itis evident, is more likely to occur in the smaller pipés, and the 
probabilities are that its force will generally be spent or greatly lessened by 
house-cocks or faucets, which, to a greater or lesser extent, are open at all 
times. The momentum or force of a ram or wave is the product of the volume 
of water in motion multiplied by the square of its velocity; and the volume in 
motion is determined, for the time being, by the demand either for domestic 
purposes or a fire supply ; and, whatever this supply or demand may be, the 
velocity will depend upon the size of the pipe and not upon the pressure (pre- 
suming, however, that in all cases the pressure is ample to maintain the veloc- 
ity). For instance, a twelve inch-pipe one thousand feet in length, is required 
to furnish a fire supply equal to four cubic feet per second. To deliver this 
volume, there must be a velocity of five and nine one-hundredths feet per 
second, and, to insure this velocity, there must be a head of eleven and three- 
tenths feet. Now, any addition to this head or pressure will not increase the 
velocity a particle, so long as the volume discharged remains the same, as it 
would do if the pipe were feeding steamers, or in any other case where the 
discharge is similarly controlled. Suppose the same pipe. one thousand teet 
in length, were required to deliver the same volume of water—four cubic feet 
per second—through eight lines of hose, each line two hundred and fifty feet 
long, and having one-inch nozzles, from which fire-streams one hundred feet 
high were being thrown, under the Holly system, or any other that would give 
the required pressure. Now it is evident that the pressure on the twelve-inch 
pipe must be greatly increased to do the same work done by four steam fire- 
engines in the first case. In the first place, I estimate that one hundred and 
sixty-four feet head at the nozzleis requisite to give a one-hundred feet jet, 
and that the discharge from a one-inch nozzle under that head, will be about 
one-half a cubic foot per second (0.516). Then, the loss by friction through 
two and fifty feet of hose [ reckon at one hundred and twenty feet (by for- 
mula h = 0.0004356 Y? ™) : so that in addition to the 11.30 feet head requir- 
ed in the first place, we have 120 + 164. Total, 295.3 feet, equal to 127.86 
pounds per squareinch, Thus it is seen that, in the instances cited, the flow 
through the twelve-inch pipe is in both cases the same, and the effect of a 
hasty closing of a hydrant must be the same, notwithstanding the pressure 
in the latter case is more than twenty-six times greater than in the first. 

There are, however, several cases, where the flow and velocity will be influ- 
enced by the head or pressure, such as leaks and breaks in the pipe and wast- 
age caused by faucets left open. Itis therefore evident that some allowance 
should be made for the extraordinary force of the ram or wave, which, from 
the incompressibility of water, amounts to a force resembling a blow or shock 
from a solid substance; and the question here arises, What shall that allowance 


be? 
In the formulas which I have cited, there are only two, Messrs. Kirkwood’s 


and Weisbach’s, that directly indicate the author’sidea of what this allowance 
should be; but, by assuming that tie value of f in all cases is taken at six 
thousand pounds,* and that x in all cases is intended to represented an allow- 


*It is evident that the value of this cvefficient will diminish as f is reduced. Hence if f 
were taken at anything less than six thousand, the coefficient would be correspondingly 
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ance for imperfections in castings, rust, or life of the pipe, and safety in 
handling, we can determine a coefficient of p in nearly all, that may be said 
to represent an allowance for the ram or wave. 

I have done this, and the valves are as follows, in the cases where they are 
determinate from the form of the equation. 


Coefficients of ee ene Ram. 
No. 4. Julius Weisbach, . 5.00 


J. P. Kirkwood, 5 ; 5.00 
J. P. Kirkwood’s modification of Dupuis, p 4.55 
Thomas J. Whitman, z 3.80 
J. Herbert Shedd, . A 2.22 
James B. Francis, < 2 . 1.61 
G. L. Molesworth, ‘ : . 1.60 
William J. Rankine, 
John Neville, ; 
M. Dapuis, ‘ é : 

8. Thomas Box, - ‘ - 

There may be extremely rare cases where a wave is produced whose force is 
five times the ordinary pressure, but, inasmuch as these contingencies are 
rare, and considering that they may be guarded against by means of safety- 
valves or air-chambers; and furthermore, taking into account the fact that, 
when they do occur, their force will usnally spend itself in a single weak spot, 
it seems to me entirely unnecessary to provide such an excess of metal through- 
out the entire system of piping, as would be called for under the first four 
formulas: numbers four, one, six and five. 

Under all the circumstances, I am of the opinion that the allowance for the 
wave or ram should be equivalent to the pressure; or, in other words, that the 
coefficient of p should be two, whenever f is taken as six thousand, or one- 
third its ultimate value, The same result, of course, would ensue if we were 
to discard the coefficient of p (2), and reduce the value of f to three thousand, 
or one-sixth its ultimate value. 

A formula, then, to represent the thickness of metal in cast-iron water-pipes 
to safely withstand all strains from internal pressures, would be (in accordance 


with my deductions), t = (nor ort = jm 


The following are equivalent expressions, substituting for p and r, H and d; 
that is, for p = pressure in pounds per square inch, use H = the head of water 
in feet; and for r = radius of pipe in inches, use d = diameter of pipe in 
inches :— 

t=i380> or, decimally, t = 0.000072 H d. 


Having determined upon an expression for the thickness of metal to safely 
withstand all internal pressures, it only remains to establish a value for x, 
* This result would be less if the form of the equation had indicated an additive quantity 


corresponding to x in the others. Thus, if the equation had contained x—0.20". the the coefii- 
cient of p would have been 1.52. 
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which, as we have seen, represents an additive quantity to cover the contin- 
gencies of defective castings, rust, or life of pipe, and safety in handling. 
Before discussing this-matter, let us see what the authorities, above quoted, 
have determined, as indicated by their formulas, . 


The following table gives the values of x for different sizes of pipes as deter- 
mined by the different formulas; also, a column giving the thicknesses of gas- 
pipes; being very nearly an average of the standards prescribed ™ Molesworth, 
Thomas Box, and R. D.. Wood & Co. :— 
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The results, as exhibited in the foregoing table, indicate a wide difference in 
the judgments of some of the authors. The first three columns show a dimi- 
nution in the value of x as the diameters of the pipes increase, while all the 
others indicate a gradual increase of x with the increase of the diameters. 


That x should be a diminishing quantity, within certain limits, is most cer- 
tainly correct ; as will appear further on. 


T have presented in the last column, what may be considered the standard 
thicknesses of gas-mains, and it will be noticed that these thicknesses corres- 
pond very nearly with the values of x as given in columns five, six and seven 
of said values, as given in the above table. 

This remarkable coincidence furnishes, undoubtedly, the key to the problem 
of determining the value of x, which has been used by most of the authori- 
ties above cited. The line of reasoning adopted may have been something 
like this :— 

It is required to ascertain an additive quantity, which shall represent the 
proper thickness to be allowed in cast-iron pipes, to cover certain contingen- 
cies: namely,—- 

First; imperfections or irregularities in the castings. 

Second; rust, or life of the pipe. 

Third; safety in handling. 

Now, it must be evident, that the allowance for the first of these contingen- 
cies will be the least, and that, whatever it may be, it will be a constant quan- 
tity without reference to the size of the pipe. The second contingency will 
probably require a larger allowance than the first, and, like the first, will be a 
constant quantity The third contingency will require such an allowance in 
the smallest sized pipe, as, in addition to that made for “imperfections” and 
‘‘life,” will give a thickness determined by practice or experience as necessary 
to insure safety in transportation and handling in laying; then, as the liability 
to breakage by handling increases with the increase of the diameter, there 
must be a corresponding increase in the allowance for this contingency. 

If, then, for the first contingency, an allowance be made of 0.10”, and for 
the second, an allowance of 0.21, the sum of these 0.31”, is a constant for all 
diameters, and the difference between this constant and what experience has 
shown to be the least thickness permissible in a four-inch gas-pipe, is the al- 
lowance to be made in a four-inch pipe to insure safety in handling. Calling 
this least thickness 0.37’, the allowance becomes 0.06 = 0.015d : hence x, in 
any case, is made up of a constant 0.31 + a variable, equal to C.015d, or fif- 
teen one-thousandths of the diameter. 


I think it is evident that some such style of reasoning as that above sup- 
posed must have been adopted in the determination of the value of x in many 
of the formulas above given ; for, by referring to them, it may be seen that — 

Dupuis makes x = 0.32 -+-.013 d. 
Francis ‘“ x = 0,312 4+ .0152d. 
Shedd “ x=036 +.01 d. 
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I propose now to discuss the question of the true composition of x, and 
determine, upon fair and just principles, what value should be assigned to 
each of its constituent elements. In the first place, I give my assent to so 
much of the preceding supposititious reasoning as makes the allowances for 
“imperfections” and “‘life” constant quantities, and further, that the thick- 
nesses provided for gas-pipe are necessary in all cast-iron pipes, to insure 
safety in handling, without reference to the question of pressure in any form 
or amount : or, in other words, these thicknesses indicate the limit of the least 
amount of metal to be used in any case, and furnish a standard, up to which all 
pipes must be brought, whether the computed thickness from any given press- 
ure requires it or not. 

As to the first contingency, —modern specifications limit the amount allowa- 
ble as a deviation from the prescribed thickness to about one-tenth of an inch, 
three thirty-seconds. I shall assume, therefore, that this amount, one tenth, 
is ample allowance for this contingency. 


Exactly what amount should be allowed for the second contingency, is a 
question not determinable. It is probable that the allowance made to 
’ eover this contingency, and which forms a portion of the value of x 
in the formulas hereinbefore cited, was originally estimated to cover 
the case of pipes not coated or protected in any munner; and that 
the factor of life, so determined and estimated, has been perpetuated 
in more modern formulas. It was estimated, by Mallet, from experi- 
ments made from 1838 to 1843, that the rate of corrosion of cast-iron in 
clean, fresh water was from three to four tenths of an inch per century, 
or three one-thousandths of an inch per annum. Later investigations of a 
more practical character were made by M. Gaudin, upon an iron conduit at 
Cherbourg, nearly a mile and half in length, and about seven inches in diam- 
eter. These examinations were made in 1851, after the pipe had been in use 
thirteen years, and the engineer calculates that the greatest diminution of 
thickness upon the interior surface could not exceed seventy-five one hundred- 
thousandths of aninch perannum. If the rate of corrosion upon the out- 
side had been the same, the total annual loss would have been fifteen ten- 
thousandths of an inch per annum, or fifteen one-hundredths in a century, 
just one-half the amount determined by Mallet’s experiments, which, however, 
extended over only two years. 

It must be evident, then, that, with uncoated pipes, the allowance for rust 
and life should not have been more than two-tenths of an inch. But, with 
the present methods of protecting the iron by a bituminious coating, which 
has proved, when properly done, thoroughly effectual for a period of nearly 
twenty years, it must be absurd to retain this factor of life at anything like 
the value above given for unprotected pipe. In. my judgment, one-tenth of 
an inch for this purpose is more than ample ; but, to err, if at all, on the safe 
side, I shall call the allowance for this contingency one-tenth of inch. 

Now, as to the third contingency, safety in handling. It only applies to 
the pipe during its transportation, and until it is safely laid in the ground ; 
and it is perfectly clear that, if we accept the thickness of gas-pipe as the 
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standard necessary to insure safety in handling, we have no allowance to make in 
cases where the computed thick to resist pressure, plus the additions for imperfec- 
tions in casting, and thelife, is equal to, or greater than, the standard for gas-pipe. 








The allowance to be made, then, to cover this contingency, must be a varia- 
ble quantity, depending upon the diameter of the pipe and the amount of the 
pressure. It will be found that, in the smaller pipes, twelve inches and less in 
diameter, and under normal and constant pressures of two hundred pounds 
or less, there must be an allowance for safety in handling ; for the computed 
thicknesses to withstand all strains when the pipe is laid, are less than the 
thickness requisite to ensure safety in handling, as determined by experiene 
in the case of gas-pipes. 
















It is, probably, from a recognition of this correct principle of determining 
allowances for safety in handling, that Messrs, Kirkwook and Whitman make 
x a diminishing quantity as the size of the pipe increases, But in no case 
does there appear to be any idea that the value of the variable allowance for 
safety in handling, depends upon the pressure as it should do. It is evi- 
dent, also, that this allowance will disappear entirely at that pressure where 
the computed thickness, plus the constant allowance of 0.20”, for ‘“‘imperfect- 
ions” and ‘‘life”, amount to the standard thickness of gas-pipe, or any other 
standard which practice shall determine as necessary for safety in handling. 
















I shall assume, however, that the thicknesses given in the table on page 181, 
standard thicknesses of gas-mains, form the true standard for minimum 
thickness of cast-iron water-pipe under any pressure, however small, and shall 
use, as a safe and reliable rule for determining the thickness of cast-iron water- 
pipes, the following :— 













Multiply the product of the head in feet, and diameter in inches, by 0.000072, 
and to this last product add 0.20’. Compare this result with the standard of 
minimum thickness for the given diameter, and, if the said result be greater 
than the said standard, the resulf is to be used; but, if the result be less 
than the standard, then the standard is to be used. 


The foregoing rule expressed algebraically would be t = 0.000072 H d + 0.20 
= computed thickness. 









Call the result of the foregoing formula, R. 
Call the standard of minimum thickness, S. 











Then t= R when R>S. 
And t =8 when R< S&S. 






Using the foregoing rule, I have constructed the following table, giving the 
thicknesses of cast-iron water-pipes, if coated by Dr. Smith’s process,—or any 
other equally effectual,—for the various sizes of pipes from four inches to 
forty-eight inches diameter, and for varying pressures of from fifty to five 
hundred pounds per square inch. 
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In this table it will be noticed that, under certain pressures and opposite cer- 
tain sizes of pipes two sets of figures occur. Wherever this happens, (the upper 
figures represent the computed thickness, or R, in the above expression. 
The lower figures represent the standard of minimum thickness allowable in 
any case, or 8, in the above expression, and are to be used as the value of it. 
In all other cases, where there is only a single set of figures, they represent 
the computed thickness where t = R.) 
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The foregoing table has been carried considerably beyond the range of 
ordinary practice in water-works systems for cities and towns; but I present it 
in the same form in which I originally constructed it, as the results for the 
higher pressures may be of value to many, without especial reference to the 
exact question with which we are now dealing. 


The formula used in its construction is, I believe, safe and reasonable, and 
consistent under all conditions. The metal provided is ample to resist double 
the normal, or usual and constant pressure, without straining it above one- 
third its ultimate strength. Then there is added two-tenths of an inch, in 
every case, to provide for imperfections and life. And finally, when the sum 
of the two preceding results does not give sufficient thickness to ensure safety 
in handling, a still further addition is made to cover this last contingency. I 
have avoided the error which prevades most of the formulas which I have cited, 
of continuing to add a ring of metal for safety in handling, after the computed 
result is ample. 


The following table gives results by several formulas, including my own, as 
applied to presssures of sixty-five and two hundred and fifty pounds. 
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* *  * *  *  ITclaim that the allowance which I have made in all 
cases for the ram or wave is ample. My coefficient of pressure is two, which is 
thirty-nine one hundredths more than that of Francis ; forty one-hundredths 
more than Molesworth’s; sixty-six one-hundredths more than Dupuis’; double 
that of Box, and but a little lower than Neville’s, 


* a ee * Thave assumed the ultimate tensile strength of cast-iron 
to be eighteen thousand pounds per square inch, and have used one-third of 
this, or six thousand pounds, as the valve of f. 


Mr. Kirkwood gives the tensile strength of the iron of which the Brooklyn 
pipes were made, at from twenty thousand to twenty-two thousand one 
hundred and thirty-three pounds per square inch, and calls f seventy-five 
hundred to five thousand. The average would be six thousand two hundred 
and fifty. 


At Providence, under Mr. Shedd’s direction, some three hundred samples 
of the iron used in making the water pipes for that place were broken, under 
test, and the ordinary range of strength was found to be from about eighteen 
thousand to about twenty-eight thousand pounds per square inch. 


In using six thousand, then, as the value of f, or the limit of the strain al- 
lowable on the iron, I do not exceed a safe standard. 


* * *  * — The allowance made for imperfections in castings, and for 
“life,” are certainly ample for coated pipes made in accordance with modern 
specifications, which require a superior quality of iron; castings to be made 
in a vertical position; to be free from scales and defects of every nature; to 
pass a careful hammer inspection; and, finally, to be subjected to proof by 
water pressure of three hundred pounds per square iach. I have already given 
my reasons for fixing the allowance for these two contingencies at two-tenths 
of aninch, and in this viewI do not differ materially from Mr. Kirkwood, 
who makes an allowance for these two items, in the case of a a perty- ight inch 
pipe of twenty-two one-hundredths. 


Finally, the allowance for safety in handling is amply provided for, by 
adopting a scale of thicknesses usually provided for gas mains, (which exper- 
ience has proved sufficient), and making these thicknesses a minimum. That 
the standard I have adopted for this contingency is high enough is unques- 
tionable; and, such being the case, there can be no reason or propriety in con- 
tinuing to make allowances for this purpose after the computed thicknesses 
for all other contingencies equal or exceed this standard. 


Now take the results of my formula for sixty-five pounds pressure, as given 
in the table on page 186. No one can deny that a four-inch pipe, 0.41” thick, 
can be safely transported and laid in the ground. Nor can a question be 
raised on this score as to the sufficiency of 1,10” in thickness for a forty-eight 
inch pipe. The extremes in size being of ample thickness, and the scale pro- 
portionally graduated, it follows that all intermediate sizes have ample metal 
for sufe handling. 
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Let us analyze the building up of the thicknesses here provided for the ex- 
tremes in sizes (0.41” for 4-inch pipe and 1.10” for 48-inch pipe). 

First.—For four-inch pipe, sixty-five pounds pressure :— 
2x65x<2 





Add allowance, . == 0.200” for life and imperfections. 
be » . +=0.167" for safety in handling. 
Total thickness _ 
provided, . ==0.410" 
It is thus seen that the allowance for safety in handling is nearly four times 
the thickness required for pressure alone, and all this allowance, after the pipe 
is laid, is available to resist strains. In fact, the allowance of 0.167 in the 
foregoing case, amounts to making the coefficieut of p, 9.70 instead of 2, as 
used above; thus, 


te AEX? 0.21"; and, 0.043-+0.167=20.21" also. 


Hence 0.41” is ample for every contingency. 








Second.—For forty-eight inch pipe, sixty-five pounds pressure:— 


65 
= ea = ee == 0.52” = thickness for pressure. 





Add allowance, . = 0.20" for life and imperfections. 
64 5 § . == 0.38" for safety in handling. 
Total thickness 
provided, _ = 1.10” 


In this case the allowance for safety in handling, added to the thickness 
provided for pressure alone, makes an available thickness for pressure, when 
laid, of 0.90’, and the coefficient of p, to give this result, would become 3.46 in 


46 < 65 
place of 2; thus, t= “goog = 0.90". 


Hence, 1.10" is ample in this case for every contingency, and of course all 
intermediate thicknesses are sufficient. 

My results for a pressure of two hundred and fifty pounds, analyzed in a 
similar mapner, show that every contingency has been provided for. 

First.—Take four-inch pipe at two hundred and fifty pounds pressure:— 


pg can = ee = 0.167” = thickness for pressure. 


Add allowance, . = 0.200" = for life and imperfections. 
5 " . = 0,043" for safety in handling. 
Total thickness —_— 
provided, . =0.410" 
~ In this case the allowance for safety in handling is equivalent to increasing 
the coefficient of p from 2 to 2.52. 
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It is clear, then, that in this case we have metal enough for every conting- 
ency. 
Second.—Take the forty-eight inch pipe at two hundred and fifty pounds 


pressure:— 
t= a sg == 2.00” = thickness for pressure. 
Add allowance, . = 0.20" for imperfections and life. 
Total thickness . -———— 
provided, . = 2.20° 


No allowance is made for safety in handling, as the computed result is 
found to be twice the thickness required for this contingency. 


Thus it appears that every contingency is provided for in this case, and of 
course in all intermediate cases. 


By reference to the table of results on page 189, it will be seen that my 
formula, in the extreme case of a forty-eight inch pipe, under two hundred 
and fifty pounds pressure, gives a larger result than the formulas of both 
Molesworth and Box, and but a little smaller than that of Dupuis. 


And, in short, it would seem that a formula which provides a thickness of 
metal in a forty-eight inch pipe of 2.20" is certainly ample, when it is consid- 
ered that such a pipe, of such a thickness, will require a pressure of fifteen 
hundred pounds per square inch, or three thousand four hundred and sixty- 
five feet head of water to burst it; and if it be ample in the largest size of pipe 
and under the highest pressure, it most assuredly is, in the smaller sizes and 
at lower pressures. 


I have no hesitation, therefore, in claiming that my formula gives safe and 
ample results and has the merit of consistency under all conditions. 


Now, having reached a safe conclusion as to the formula to be used, or 
rather, that the formula I have used in computing the table on pages 186 and 
187 is safe and reliable, let us turn to that table and scan the results. 


In the first place, we see that the minimum thickness for the lowest pressure 
(fifty pounds) is ample for all sizes from four-inch to forty-eight inch, for 
double that pressure (one hundred pounds. ) 

In the second place, it will be seen that this minimum thickness is ample 
for all sizes up to fourteen-inch, at three times the lowest pressure (one hun- 
dred and fifty pounds). 

In the third place, this minimum thickness is iain for all sizes up to nom 
inch, at four times the least pressure (two hundred pounds). ; 


In the fourth place, this minimum thickness is ample for four and six-inch 
pipes, at five times the least pressure (two hundred and fifty pounds). 


And finally, that the minimum thickness of a tour-inch pipe is ample at six 
times the least pressure (three hundred pounds). 








Z- 
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From this table it can be readily determined, what increase in thickness, if 
any, is requisite in pipes of any size from four inches to forty-eight inches 
diameter, to withstand any increase of pressure within the limits of 50 and 500 
pounds per square inch. Suppose, for instance, that the head in a given case 
was two hundred and thirty-one feet (one hundred pounds), and we desired 
to know what additional thickness should be given to pipes of various sizes to 
stand double the head or pressure. By inspection of the table we see that no 
increase at all is required for four, six and eight inch pipes; while, for the 
larger sizes, the increase will be equal to the differences between the tabular 
results in each case, as follows:— 


10-inch, increase = 0.53" — 0.50" = 0.03” 


12-inch, “ =0.60" —0,53" = 0.07" 
l4-inch, “ =0,67" —0.56" = 0.11" 
16-inch, “ =0,73" —-0.59" —0.14" 
20-inch, “ =0.87" —0.66" = 0.21" 
inch, ‘“ =1,00" —0.72" = 0.28" 
30-inch, “ = 1.20" — 0,81" = 0.39" 
36-inch, “ =1.40" —0.91" = 0.49" 
42inch, “ =1.60" — 1,00" = 0.60" 
48-inch, “ =1,80" — 1.10" = 0.70" 


From the foregoing instance it seems that, of the sizes commonly used as 
distribution pipes, four, six, eight, ten and twelve inch, only the ten and 
twelve inch require any additional thickness, and that is very small. 


Refore concluding the discussion of this topic, and in order to throw all the 
light possible upon it, I beg leave to present the following tables; the first 
giving weights per running foot, of the various sizes corresponding to the 
thicknesses as determined and shown in table on page 186; the second show- 
ing thé differences in the weights of each size, from four-inch to forty-eight 
inch, as computed for the difference in pressure (sixty-five to two hundred 
and fifty pounds); also, the cost per running foot, at two cents per pound, of 
this additional weight. 


We thus have, in these two tables, the precise information we desire to ob- 
tain, namely, what ‘‘very much” means in pounds, and what ‘‘more expensive” 
amounts to, in dollars and cents, so far as main and distributing pipes, made 
of cast-iron, are concerned. For the sake of comparisons, and to show to just 
what result each formula would lead, in increased weights and cost, occasioned 
by the increase of pressure from sixty-five to two hundred and fifty pounds, 
I have worked out the full weights, the differences and the costs, according to 
each of the authorities cited and selected for comparisons as to thicknesses of 
pipes in the table on page 189. For reasons already very fully set forth, I 
shall accept the results of my own formula as determining just what addi- 
tional weight, in pounds, is made. necessary in the various sizes of pipe to 
allow for the proposed increase of pressure, and the cost of this, reckoned at 
two cents per pound, gives a liberal allowance for the additional cost. 
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In constructing the foregoing tables, on pages 191, 194, 195, I have assumed 
what may be called a maximum range of pressure under the direct system of 
pumping, in order to show the greatest possible increase of cost in distribu- 
ting mains, resulting from the adoption of this system.* It will also be 
worthy of notice, that I have computed all thicknesses for the maximum pres- 
sure of two-hundred and fifty pounds, precisely as I should if that pressure 
were to be constant, and the pipes subject to it all the time; whereas, it is only 
an occasional strain, and only in the most extreme cases that it ever amounts 
to what I have calculated for. 

Probably, in applying the results of my formula to a hundred cases, as they 
ordinarily occur in practice, there would not be ten where the maximum 
occasional pressure would exceed one hundred and fifty pounds, except in the 
leading mains near the pumping station. 





*The Holly System, 
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A NOVEL WAY OF PLACING A BRIDGE IN POSITION. 
BY 


Cuas, A. Auten, City Engineer, Worcester, Mass. 





Several years ago the city of Worcester, in compliance with an act of the 
legislature, laid out a street between Main street and the Union station, then 
just completed, called Foster street. The location at its easterly end em- 
braced that of another street named Mechanic street. Crossing Mechanic 
street, by a plate girded bridge, were the tracks for exchanging freight be- 
tween the northern and southern railroads. Foster street was laid out twenty 
feet wider than Mechanic street. The widening at this point being entirely 
upon one side, it was decided to place the old bridge in the center of the 
street location, the ends being supported by columns placed in the outer edge 
of the sidewalks, new iron work being ordered to connect the ends of the old 
bridge and the abutments. 


Under the act, the railroad commissioners had sole jurisdiction over the 
manner in which the bridge was to be reconstructed. They requested me to 
submit plans, which I did, and they were accepted, after which the entire 
matter was placed in my hands with instructions to have the structure com- 
pleted on or before August ist, as if not finished by that time large sums of 
money in the shape of betterment assessments would be lost to the city. This 
was early in the spring. I immediately made a contract with a firm of bridge 
builders, to have all the iron work in place on or before July 15th, agreeing to 
have the masonry in readiness by June 15th. My part of the agreement was 
fulfilled. The iron work, however, was delayed. 


Owing to the large number of freight trains constantly passing over the 
bridge, the only day of the week that I could obtain free access to the tracks 
was Sunday. After a vigorous correspondence I succeeded in getting the iron 
work shipped, so that it arrived on the Saturday preceding the last Sunday 
before August Ist. 


Now, among other things ordered for the work, were four grooved rollers, 
by the aid of which the bridge was to be moved to its position in the center of 
the street. These rollers were to be stationary, fastened to longitudinal 
beams placed upon the false works under the bridge; the grooves in the rollers 
were to correspond with the position of the rivet heads on the underside of the 
bottom flange of the girders. As before stated, the new iron arrived on Saturday. 
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Sunday morning early it was unloaded from the cars, and everything made ready 
to move the bridge, when it was discovered that the rollers were missing. It was 
thought possible that they might have fallen from the cars after arriving in 
the city, so men were dispatched to make a thorough search, but they 
were not found. But something must be done; that bridge must be moved 
upon that day, or large financial loss would occur to the city. I finally hit 
upon the following plan: At the Worcester & Nashua railroad repair shops 
some one-quarter inch plate iron was obtained, in strips long enough to cover 
the underside of the girders, These were clamped on; railroad iron was then 
spiked on to the longitudinal timbers upon which the rollers were to have 
been fastened. The neighborhood was then scoured and all the bar soap 
possible obtained. The plates and the railroad iron were then thoroughly 
coated with soap; the false works were then jacked up so as to bring the iron to 
bear upon the plates. Jack screws were then applied at the end of the bridge, 
and it was found that the soap overcame the friction to such an extent that it 
moved quite easily, and before sunset it was in place. 


Now, Mr. President and gentlemen, I should not have given you an exper- 
ience seemingly so foreign to the subjects generally chosen for presentation at 
a water works association meeting if it were not for the extremely close rela- 
tionship existing between water and soap. 


THE RAISING OR LOWERING OF LARGE WATER PIPES. 
BY 


Dexter Brackett, Superintendent, Boston, Mass. 





It frequently becomes necessary to raise or lower water pipes in order to con- 
form to changes made in the grades of streets. Where the pipes are of small 
diameter this is a very simple problem, but when the pipes to be moved are large 
and furnish the main supply of a city, it is often important to accomplish the 
work so that the supply may be interrupted for as short a time as possible, 


The following is a brief description of the methods which have been used in 
doing work of this nature on the Boston works: 
In 1886 the grade of Beacon street at the crossing of the Boston & Albany 
R. R. was changed so as to abolish a grade crossing and the street was carried 
_ over the railroad. ' 
This necessitated raising the street and water pipe about eighteen feet. at 
the railroad. 
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The new grades met the old about 900 feet from the bridge in either direc- 
tion so that the length of pipe to be raised was about 1800 feet, forty-eight 
inches in diameter and furnished a large portion of the daily supply of the 
city. 









The work was done in the following manner: The bridge abutments and 
bridge were first constructed, the pipe being left in position, thus passing 
through the foundations of the bridge abutments. Piles were then driven on 
each side of the pipe at intervals of six feet for the entire length to be raised, 
Alternate bents of these piles were then capped at a point about two feet above 
the new grade of the street with six inch by twelve inch double girded caps, 

: and from these caps were suspended the screws used in raising the pipe The 
screws were two and one-half inches in diameter and seven feet in length. 










The intermediate bents of pipes were cut off to receive a twelve by twelve 
inch cap, which was placed in position as soon as the pipe was raised to its 
new grade. Onaccount of the number of screws available, viz., seventy-five, 
the pipe was raised on one side of the bridge at a time. 






When the lifting screws and chains had been placed in position, the pipe 
was emptied and cut at the bridge abutment, and then raised to its new grade. 
The time occupied in raising one section, 900 feet in length, was about four 
hours. 
When both sections had been raised and supported by caps, the pipe was 
connected across the bridge, the joints re-driven and the water turned on, 
The street was filled by the Boston & Albany R. R. and the trestle was used to 
support the cars in which the filling was brought. 
















The work was completed without accident to the pipe and without any 
lengthy interruption to the supply. 






During the past year it became necessary to lower about 1800 feet of this 
same line of forty-eight inch pipe. In order to avoid the expense of timbers 
which become necessary if the pipe is supported by screws a very simple plan 
was adopted. 


The trench was excavated to the depth of the pipe for the entire length to 
be lowered and a cross trench was then dug under each pipe. In this cross 
trench was set a blocking of two inch plank at the grade to which the pipe was 
to be lowered. The earth was then excavated from under the pipe allowing 
it to slowly settle until it rested on the blocking. The pipe was not broken or 
emptied, and, although the gates at either end of the line were closed, I do not 
think there would have been any danger in using the pipe while the work was 
being done if it had been necessary. 

The time occupied in lowering 1000 feet and redriving all the joints was 
abou t eight hours. 

I have, in some cases, lowered a forty inch pipe with the water running 


through it—not so great a length of pipe, but the conditions were similar. I 
simply give these as examples of what can be done with large pipes. 
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A TEMPORARY DAM AT THE NEW BEDFORD WATER WORKS. 
BY 


R. 0. P. CoaczsHanL, Superintendent, New Bedford, Mass. 





The storing reservoir of the New Bedford Water Works is artificially formed 
by constructing a dam across the valley of the Acushnet river about seven 
miles north of the center of the city. 

This dam is located at a point where the banks are about six hundred and 
fifty feet apart. 


The gate house in which the flow through the conduit is controlled is lo- 
cated at the west end of the dam, and is carried out into the reservoir about 
fifty feet from the top of the embankment. The foundation is of hammer- 
dressed stone, rock face, laid in hydraulic cement and carried up to a point 
four and a half feet abovehigh water level. This rests upon a plank and 
timber foundation which extends three feet beyond the outside of the ma- 
sonry. Resting upon the stone work is placed a brick gate house. On the 
north side of the stone foundation is an opening about six feet in width which 
pllows the water to pass within the gate chamber. A stone sill extends across 
this opening at the bottom, the sill being two feet above the plank foundation. 
In this opening are located the grooves in which are placed the screens and 
stop planks. 

Within the gate chamber is a cross wall in which three sluice gates are placed 
at different levels. 

A short distance south of the dam and upon the line of the conduit is a 
waste, by means of which the gate chamber may be drained. 

The sluice gates placed when the structure was built were faulty in design, 
and caused so much trouble in operation that two years ago it became neces- 
sary to replace them with those of an approved pattern. 

In the earlier years of the works, access could be obtained to these gates by 
placing stop planks within the screen grooves and then draining the chamber. 
These grooves being made from oak plank had become deteriorated to that ex- 
tent that they were untrustworthy. Accordingly it was decided best to re- 
move and replace them with those of cast iron. 

To place sheet piling around the entire structure would involve such a heavy 
expense that the writer was led to adopt another method to accomplish the re- 
sult sought for. 

A frame work was built of dimensions about fourteen feet long, eight feet 
wide. This was constructed of spruce timber six inches square, and was 
bolted together. Upon this frame was bolted three-inch plank, tongued and 
grooved, for about nine feet from the end which was to rest upon the bottom. 
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Grooves were so made on the remainder of the frame work as to allow flash 
boards to be placed therein. 


All this was put together upon the bank and floated to the opening with the 
top part nearest the gate chamber. Ropes were then attached to the sides 
near the lower end of the barrier and passed around the gate chamber. The 
lower end of the barrier was then heavily loaded and it was pulled into a per- 
pendicular position, and as near the rough stone work as possible by means of 
the ropes to which watch tackles were attached. Enough was then added to 
the load to sink it until the bottom rested upon the plank upon which the 
foundation of the gate chamber rests. The ropes were then permanently fas- 
tened, and the top of the barrier secured to the stone work by iron staples. 

Gunny bags filled with sand were piled along the outside at the bottom 
opening and also up the sides. As the work progressed the drain was opened 
more or less as needed to create a sharp curreut through the open joints. 
Bunches of hay and sawdust and long narrow bags filled with a mixture of 
sand and sawdust were lowered on the outside to places where they would be 
drawn into the joints by the current. The joints gradually closed allowing 
‘the water within the chamber to slowly descend to lower levels. As the water 
settled all joints were driven from the inside with tarred hemp. After pa- 

“tiently operating for several days the work was successfully accomplished. 

It was of course necessary to maintain the daily supply to the city. The 
water level in the reservoir at this time was two feet below the high water 
mark, The depth of water where the barrier was placed was 11.8 feet. As before 
stated nine feet of the barrier measuring from the bottom upwards, was of 
plank bolted upon the frame work. Above this flash boards were used. By 
removing the flash boards a depth of 1.8 feet of water would fall into the 
chamber. It was the habit of the workmen to remove the flash boards at six 
o’clock each evening. These were replaced each morning about four o’clock 
and the drain opened. This allowed the chamber to be in condition for work 
at six o'clock. The proper flow into the conduit was controlled by temporary 
wooden gates placed within the gate openings while the work of replacing the 
permanent gates was in progress. - 

Considerable trouble was caused by the plank and cross timbers springing 
enough to open joints and thus cause leakage, and it became necessary to in- 
sert two perpendicular timbers against the planking and to thoroughly brace 
these from the stone wall in which the gates were located. These braces were 
obstacles which we should have preferred not to have, so were I to be again 
called to perform this work I should construct a frame work of at least eight- 
inch timber and should use five-inch plank. 

This barrier was placed in position early in November, and all work com- 
pleted and the barrier removed by the middle of December. 

Considerable debris remained at the bottom after the removal of the barrier. 
This was all taken out the next summer by tongs and a scoop designed for 
the purpose. 

The cost of this barrier including the placing, and removing, and cleaning 
the bottom after removal was about $180. 





JOURNAL OF THE 
BEPAIRS ON A WROUGHT IRON PIPE MAIN. 


; BY 
J. A, Tupen, C. E., Boston, Mass. 





I have the pleasure of presenting to this Association an account of a novel 
and interesting nrethod of repairing a break in a wrought iron pipe. The details 
were given me by Mr. John Whitelaw, engineer and superintendent, of the 
Cleveland Water Workg. and are read to this Society with his permission. 

A leak of considerable size was suspected in a ten-inch wrought iron main in 
the bed of the Cuyahoga river, Cleveland, and upon proving its existence in 
the usual manner of testing. its precise location was ascertained by a diver, 
who noticed the disturbance of the sand in the bed of the river, due to the jet 
from the pipe. 

Instead of uncovering the pipe, which was six feet beneath the bed of the 
tiver, in the usual manner by a dredge, a tug-boat was anchored so as to bring 
the propeller over and alread of the spot desired to be uncovered. As the 
depth of the water did not exceed twelve feet, the revolutions of the propeller, 
produced sufficient wash to uncover the pipe, uraking it perfectly accessible 
for repairs. The break was found to be about three inches by four inches, 
irregular in shape, on the upper side of the pipe, taking im a portion of & 
riveted joint, both longitudinal and circumferential, presenting a very uneven 
surface upon which to make @ patch. The leak was doubtless caused by a@ 
strain in the joint which opened sufficiently to make a small jet, that finally, 
with the sand, cut the hole to the size stated. 

The diver obtained an impression in a plastic material of the break and the 
surrounding surfaces, from which a mould was made, and from the mould in 
turn, a casting in lead was obtained, which fitted exactly all the irregularities 
due to the rivets and seams of the pipe. The lead casting was backed by 
suitable forgings, and the whole thing secured in place by hook bolts, similiar 
to those used to secure the cover on a man-hole of a boiler. With a little 
tamping the patch was completed, and the pipe stood the pressure test per- 
fectly. The work, including the necessary forgings and dredging, was all 
eompleted in about eighteen working hours. 

The method of repairing a break of this kind just described, is believed to 
be novel, is certainly ingenious, and would seem to be an available and practi- 
cable method of making repairs on all water pipes, either wrought or cast iron, 
‘under water. Similar patches have been made, using a thick, soft rubber 
packing secured in place by a band around the pipe. It is thought that the 
lead piece, secured in place by the hook-bolts, is a more permanent and dur- 
able method, while the means used for dredging were very economical and 
expeditious as well as effective. 

I have simce learned that this plan of dredging, somewhat novel in this 
vicinity, is a very common thing in Cleveland, and when a schooner gets 
ashore, instead of trying to take the schooner from the bank, they take the 
bank from under the schooner, which they do by having a tug-boat near by 
and washing the sand away. 
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THE RELATION OF GREAT PONDS TO WATER SUPPLIES FOR 


CITIES AND TOWNS. 


BY 


Hon, James F. Jacgson, Mayor, Fall River, Mass. 





Mr. President and Gentlemen :—I expected that Mr. Kingsley was to speak to 
yon on this subject, and that I was simply to follow him with a word or two 
as there might be occasion. Iam sure I cannot fill Mr. Kingsley’s place. I 
have been interested as a lawyer in this question of the relation of great 
ponds in Massachusetts, or that territory which was formerly included in 
Massachusetts, to the introduction of water supplies into cities and towns, 
and I will simply endeavor togive to you, as briefly as possible, a statement 
of the legal principle that applies and of the legislative principle, about both 
of which there has been a great deal of discussion recently, and in regard to 
both of which there is now a hearing going on in the Legislature, before the 
committee of which Mr. Kingsley is the chairman, 

By the common law that prevails throughout this state and other states, and 
in England, as perhaps you all know, riparian owners on a stream that is un 
navigable—a water course, whether it be wide or narrow, provided it is unnav- 
igable—carry their titles to the center of the stream, and, so far as the land is 
concerned, they own absolutely. Inthe water of the stream, they own con- 
ditionally—they may use it as they please; but they must let it go on to those 
who are tarther down the stream, or water course. They cannot diminish it 
substantially, and cannot injure its quality substantially. Now, that is the 
general rule everywhere, and is only cut into by certain legislation of Massa+ 
' ehusetts. It is that legislation which creates the distinction between ponds 
and which has given rise to the name of ‘‘great ponds.” 

In 1641 the Massachusetts Colony passed an ordinance to this effect, that 
thereafter all great ponds, constituting sheets of water of ten acres or more, 
should forever lie in common, free to the public—that fishing and fowling 
should be free to everybody. In 1647 that ordinance was still further en- 
larged. It is evident that the specific things that were in the minds of 
the government of the Massachusetts Colony at that time were to 
do away with the old English gaming and fowling laws. They stated spe- 
cifically, that fishing and fowling should be forever free. But the courts of 
Massachusetts, taking up that ordinance from time to time and passing upon 
it, have given it this construction, that it devoted all such ponds, ponds of ten 
actes or more, to the public, and that it killed forever all private rights in such 
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That ordinance was first considered in connection with its application to 
titles on the shores, because it took in also that matter of giving to the public 
certain rights along the shore, between high and low water mark. It after- 
wards was discussed with reference to the rights of people to cut ice in these 
ponds, and in a decision rendered by Judge Hoar, in 1863, this broad applica- 
tion was given to the ordinance. 


Now, to go back, it is well known that in Massachussetts the manufacturing 
industries were so great, and were conceived at an early period to be of such 
importance, that the legislature fostered and encouraged them, and properly, 
and they gave to those who built mills, or desired to, along these streams 
through the state, additional rights to those which they would have had by 
common law. They gave them the right to put up dams, they gave them 
rights, from time to time, to flow these great ponds, so that to-day throughout 
the state, I am told by one of the commissioners of inland fisheries, Mr. 
Brackett, that he estimates one-half of the great ponds of the state to be in- 
creased by these dams which have been used to flow the water toa higher 
mark than the natural level of the ponds. So the state has been constantly 
fostering manufacturing industries, and properly. ' 


All along these years, however, we know that there have been growing up, 
through the skill and knowledge of scientific men, greater and greater 
uses for steam, and the application of steam to machinery has been im- 
proved to such an extent, from time to time, that to-day the Massachussetts 
industries do not rest upon water power. Steam plants can rival water plants. 
In Fall River to-day we have three of the poorest concerns there running by 
water power largely, but all the rest of that manufacturing city dependent upon 
steam plants, and none of the parties who use steam plants are envious of any 
possessor of water power anywhere. 

Meantime, while these things have been going on in the way of the building up 
of the industries of the state, the people have been growing, towns have been 
coming up, cities have been growing and the demands of the people for water 
have been growing. The old wells, that were good enough in small towns, 
have been exausted—they have become polluted and defiled—and thore has 
been a demand for pure water supply from some other source, and the legis- 
lature has listened to the petitions of the people and has granted them privi- 
leges, from time to time, and hundreds of water acts have been passed. They 
have granted rights to take water from brooks, from ponds, from rivers indis- 

eriminately, wherever the people have wanted to doit, and they have put into 
all the acts, until recently, the statement that they should pay damages to 
whomsoever was injured in any water rights, privilege or property, of any kind 
whatsoever. Not until very recently, not until the water suits, so-called, of 
the city of Fall River, were presented to the Supreme Court, was the question 
raised whether this old colony ordinance, devoting great ponds to the public 
use, could be relied upon to give to cities and towns, if the legislature so 
decided, the right to take the waters, free from any claim for damages from 
mill owners’ on an outlet stream. We endeavored to claim that, inasmuch as we 
were taking water from the Watuppa ponds, lying east of the city, under one 
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of these old-fashioned water acts, we were not obliged to recognize the mill 
owners’ claims on the stream, but the Supreme Court, saying that it did not 
decide what the rights of the state were, if the state choose to exercise them, 
decided that the act does provide that we should pay those damages anyway, 
as a condition of getting the grunt. 


We therefore had to turn around and go to the Legislature, and there we 
asked something new. It was this proposition: We. said to the legislators of 
Massachusetts that the time had come when the demands of the people for 
sanitary, health and life purposes, were more important than the needs of the 
manufacturers in the waters of these ponds, that we believed the ordinance 
had devoted those ponds to the public first, and we therefore asked that they 
would give to the city of Fall River the same rights that the state had in the 
ponds, and they granted that petition, after a long contest and thorough con- 
sideration, both by the water committee and by the judiciary committee. The 
water committee was unanimous, the rights of the case were with the city, 
and no one on that committee dissented. The judiciary committee was di- 
vided as to whether it was constitutional or not. It went before the Governor, 
and the Governor vetoed it saying that he thought it was unconstitutional. 
He was given but a little time to look it over, but he certainly did not say it 
was improper legislation. He never suggested that. It came back to both houses 
and was passed over the veto, because it had been pretty well considered, and 
men had made up their migds upon this matter. So that the bill was enacted, 
and suits were brought afterwards to test it, and last fall the Supreme Court 
of Massachusetts, after having kept the case under deliberation from Febru- 
ary to December, decided, four to three, that the bill was constitutional. 


The legal proposition then, is that these ponds, when they were devoted to 
public purposes, were devoted so practically when the Court said, in the cases 
decided in other years, that the ponds were free to anybody to boat, fish, 
fowl, take ice, and skate there—and that they meant, too, when they said that 
people could go there to drink water and to bathe, that they were to get the prac- 
tical advantage of the ponds. If it was more convenient to them that water 
should be brought to their houses by a public agent, as the city, or any 
city, that was what was intended—that the theory of the ordinance was not, 
as the minority opinion of the Supreme Court now say and as the opposing 
counsel argue, that in form you can have this water for drinking purposes 
and washing purposes—that you can go and look at it, and if you want to 
travel two or three miles with a pail of water, you can go up there and help 
yourself, and carry it back home and wash—but, if you needed it for washing 
and drinking purposes, it could be brought there to you. 

The Supreme Court, by its majority decision, has simply put on record a 
broad, liberal, common-sense view of what had already been said by previous 
courts in relation to the ordinance, and we don’t think there is any danger of 
its ever being changed. 

There now comes up the legislative principle, because the Supreme Court 
simply passes upon the act which has been passed, not the policy, and that is 
before the water committee today. Of course, as soon as this law was decided 
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to be-constitutional, those who thought they were injured made considerable 
of an outcry, and it is a little singular that some of the criticism has taken 
the form in the papers of public clamor that the people were being injured. 
I don’t understand how that can possibly be the free judgment and criticism 
of any writer in a newspaper. Itis the people that get it. It is the private 
interests that suffer, if anybody suffers at all. 


Today the city of Fall River, as I have said before, relies on steam plants. 
There is nobody there in that great manufacturing center in Massachusetts 
who thinks the manufacturing industries of Fall River are injured, and I Lave 
yet to hear from any source, outside of newspaper statements, written, as I 
think, mostly at the dictation and in the interest of those who have some man- 
ufacturing corporations at their back, any evidence that any part of the state 
is going to practically suffer from this legislation. Certainly if it does, the 
question comes then to this, if there is need, on the one hand, of the waters 
of great ponds for domestic purposes and for sanitary purposes, is not that a 
demand which should be treated as paramount to the need of that same water 
for water wheels? It seems to me when it comes to that question df whether 
the mill owner needing the water is to have it, or whether the men of the 
town where the mill is, needing it for sanitary purposes, are to have it, that it 
ought to be decided in favor of those who need it for domestic and sanitary 
purposes. 

The bill before the committee at present is one that would make it a univer- 
sal rule that, wherever acts are passed, granting water supplies, the rule should 
be that whoever gets the act should have the rights of the state. I can not 
say myself that such a sweeping act at this time is wise, but certainly in every 
individual case that is presented, every petition for a water supply, under con- 
ditions similar to ours and like those in New Bedford—and like those in one or 
two other places that have followed us with similar acts—the legislature ought 
to pass such acts upon a principle which has been established as constitutional. 


The President.—Does any gentleman desire to ask Mayor Jackson any ques- 
tions at this time ? 

Mr, W. M. Hawes.—I would like to say one word about what Mayor Jackson 
has said, and that is in regard to the importance of some action being taken 
by the individual members of this organization. This thing is now before 
the legislature. Every man here can have some influence with a member of 
the legislature from his town or city, if he has a mind to try, and there is a 
power around this board that can carry that thing right through against any 
corporation or set of manufacturers, and change legislation from the might of 
the corporation to the rights of the people. It is our duty, as members of this 
Association, to exercise that power with the members of the legislature, indi- 
vidually, and see that those from our individual towns vote on the right side 
of this question, when it comes up, and thus write our names in the galaxy of 
those who have done something for their fellowmen. 


Mr. L, F. Rice.—I should like to ask Mayor Jackson a question that has oc- 
curred to me, in relation to that power which it is desired to obtain from the 
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legislature —whether there is not, or should not be, a discretion as to what the 
manner of supplying this water to the people shall be? As I understand it, it 
is argued that, the water belonging originally to the people, as a portion of the 
state, it is a right which they possess to have it brought to them for use at 
their homes, and that therefore the Legislature should give to all communities 
seeking to obtain water in that way the right which the state itself possesses. 
Is it proper to so extend that, that the use of that water can be granted to pri- 
vate corporations as water companies, to be used for their own emolument, on 
the same ground that it would be granted to the people directly—that is, to the 
people acting as a community—for the purposes of water supply? It seems to 
me there is a distinction in the two methods. 


Mayor Jackson.—Decidedly, I should say there was. The idea we had was 
that it should be distributed by a corporation like a city or a town— a public 
corporation—for public purposes. That is one of the criticisms I would make 
of the present bill that has been offered, by which towns and cities may take 
the water for any purpose. If that was so, they might take it and dispose of 
it as somebody in business, to sell water. It seems to me that would be en- 
tirely wrong. 


Mr. D, FitzGerald—-I should like to say a single word. I suppose this is a 
place for full and free discussion of such subjects as this, which has been very 
fairly and ably brought before us by Mayor Jackson, of Fall River. But, it 
seems tome, there may be another side to this question. Suppose, for instance, 
Mr. President, you had a mill at the outlet of a stream, ona pond of rather 
more than ten acres, which had, perhaps, descended to you and been in 
your family for years, and where you had bought up all the land surrounding 
the pond and acquired all the water rights therein, and where manufacturing 
had been carried on for a great many years with title clear and undisturbed, 
Does it not seem that, in case of public necessity demanding that a city or town 
shall go into such a place and take your property, as if the public should pay a. 
fair price for that which it takes? That has aways been the ground on which 
most of our water takings have been carried out. The act, as Mayor Jackson 
has said, almost always has contained that clause providing for the protection of 
private rights, and I must say that, while I am inclined to take everything that 
possibly can be taken for water works purposes, it seems to me that there is a 
point beyond which I cannot go, individually. I should like to see the thing 
wholly from that point of view, but, on the other hand, I am inclined to feel 
that, in case of a river carrying a certain amount of water, which has been used 
and developed for manufacturing purposes, the manufacturer has acquired a 
certain title in that river, and if the public steps in it seems to me it is like 
the right of eminent domain in the taking of land —that there should be not 
only a just but a full compensation to the private owner. 


Mr. H. G. Holden—I would like to inquire of Mayor Jackson whether this 
act refers to great rivers, as well as great ponds? The city of Lawrence have 
to pay for the right to use water for domestic purposes, for fire purposes, for 
steam and steam boiler purposes, and they can use it for no other purposes, 
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and I have no doubt that the city of Lawrence has to pay the Essex Company 
there a large amount. 

Mayor Jackson—I do not understand that it does. The legislation that we~ 
have been referring to is applicable only to great ponds. The public does, 
undoubtedly, have rights in navigable streams—in an unnavigable stream they 
would not have any. In an ordinary river, that wasn’t within the ordinary defini- 
tion of navigable, the state would’t give away any rights to amount to anything. 
I would say here, in explanation, a word more —that the state does not give 
away private rights; the court has decided that there are not any in the great 
ponds. It is not adopting a principle that you can take for public purposes 
private property, at all. We have within our act every provision for payment 


for all damage to every description of private property. The single point - 


made by the Supreme Court was that when the ponds were devoted to the 
public uses, they were thoroughly and absolutely the property of the public 
—of no private corporation and no private individual. In regard to what has 
appeared in the newspapers, I think I may say that I happen to know that 
individual lawyers, who are interested for their private clients, have written 
certain letters—I think mostly letters addressed to newspapers. I do not 
know of any newspaper editorial that has been written on the subject, one way 
or the other. 
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OBITUARY. 


SAMUEL S, COOLIDGE— Water Commissioner, Bellows Falls, Vt., died March 
9, 1889, aged 76 years. Joined this Association June 16, 1887. 

Mr. Coolidge was a native of Gardner, Mass.; in 1853 he moved to Bellows 
Falls, Vt. During his residence in this place he faithfully discharged the du- 
ties of several public offices, including that of Water Commissioner, and was 
a highly esteemed citizen. By his demise the Association is deprived of one 
of its most honored Vice Presidents, and an esteemed member. 
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